Ultra-low power design with |p1ep)
% Texas Instruments

August 00/ 1



Ultra-low power design with MSP

MSP430 “

<

A

Flash Flash
1.8-3.6 V 1.8-3.6 V
Basic Clock LCD Driver

ROM/OTP Timer A

2.5-5V

LCD Driver

FLL F14x

Timer/Port ADCT2

Basic Timer Jociz

8-bit T/C NPy

X 33X
LCD120
Timer_A
USART
MPY

>
1996 1999 2000 2001 2002
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Ultra-low power design with MSP

N
)

-
/
/
O
LCD
ADC
USART
0
Flash OTP
Flash
O MSP430

FET
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Ultra-low power design with MSP
A/‘

% MSP430:

RUN THE MARATHON,
NOT THE MILE. 1T MSP430

TI's Flash MSP430 MCU reduces
power consumption drastically,
SO your batteries run longer.

[ MSP430 16 bit RISC MCU.
[ MSP430
[ MSP430 ’
[ MSP430
[ MSP430
4AMHz
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Ultra-low power design with MSP

% MSP430F11x/12x/13x/14x/41x: FLASH A3
RUN THE MARATHON, _
NOT THE MILE.  12-bit A/D (8+4 , 200k, )
TI's Flash MSP430 MCU e 16-bit Timer A 3 CC
recuces - 16-bit Timer B 3/7 CC
power consumption drastically, -Dit timer_
S0 your batteries run longer. e 1-2 USART
e LCD
¢« 18V..36V * FLL
« 200 p)A @ 1MHz, 2.2V, ’
« 0.7 uA , 0.1 pA ’
" OKs -DCO
. , LEXT1+XT2+ _DCO
DCO - 32768Hz
CPU -
* 16-Bit RISC i
August 00/5

125 ns @ 8 MHz



Ultra-low power design with MSP

MSP430 4

1- Comparator_A TIMERS: WDT - Watchdog UART , /

2- Timer/Port 8hitT -8 / MPY
3- 256B FLASH Boot ROM BT1 - Basic Timer 1 I/0 /0,  Output
4 - Input/Output + Output T A -Timer_A (X) /

T B -Timer_B () /
August 00/ 6



Ultra-low power design with

=E

Five new Flash
configurations available now!

MSP430 FLASH

FLASH A/D Timers USART MPY  I/O

MSP430F1101 1KB Slope A3 ] ] 14

FLASH MSP430F1121 4KB Slope A3 ; ; 14
MSP430F122 4KB Slope A3 1 22

Flash MSP430F123 8KB Slope A3 1 22
MSP430F133 8KB 12-bit A3+B3 1 i 48

100,000 / MSF430F135 16 KB 12-bit A3+B3 1 ] 48
. 512B MSP430F147 32 KB 12-bit A3+B7 2 v 48

1288 MSP430F148 48 KB 12-bit A3 +B7 2 v 48

MSP430F149 60 KB 12-bit A3 +B7 2 v 48
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Ultra-low power design with MSP

A/‘

MCU

* 4/ 8bit CPU

*

MSP430

A
|

* 16bit CPU

*

*

*

(<6 ps)

IAvrg ______________

lcc / HA
4 —
°0 Y00
400 4 —
350 -
300 -
250 -
200 - [0Vce =3V
150 1 psec
100911 50 50
50 - 6
1.3 0.1
0 . IDI’_‘F'IKImlq.I
>3 = = = =
S9on O o a o
< S 4 -4 4 g 4
: LPM3, (MSP430C31x)
32768Hz o
Basic Timerl o
LCD o
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Ultra-low power design with MSP

+ FLASH A7
4/ 8bit CPU = LEMS.
* I
MCU . . 32768Hz ,
Timer_A ,
A *
l 11-2 mA
lcc / pA
450
400 -
350
300 -
2 ]
MSP430 * 16bit CPU >0 T00
N * 200 7 [0Vcec =2.2V
| *
150
. (<6 13) 1 usec
100911 35 32
<200uA 207 ][] o701
| 0 T T | — I 1
AVIG |om o o o o o o o e e > o o - N ™ <
5T = s = = =
t oS A o O o o
<= a0 J 4 4
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Ultra-low power design with MSP

% FLL (31x/32x/33x) G

[] ;
[] ;
[] ;
[]
32.768 kHz MSP430
crystal 32.768 kHz
XIN
I
— D » ACLK
— ]
XOUT
FLL
—> >
PUc fucik = (N + 1) * facik MCLK
(fSystem)

August 00/ 10



Ultra-low power design with MSP

FLASH (F11x, F11x1, F12X) 4]

)

1 Pen " "om o
| 1 .1 DCO, |
I 2 I
I LFXTACLK |
I g M, 12, 14, 18 = ACLK |
| OseOff  XTS Auxiliary Clock I
XIN I ACLKGEN |
=

| I ! | SELM DIVM  CPUCH I
LEXT1 OSCILLATOR |

— |
| 2V 2 /t |
xOUT | e M, 12, 14, 8, Off » MCLK |
I 52 Main System Clock |
I

I
y B DCOCLK MCLKGEN |

cec ce
Reol SCGO DCO MOD I
. I . sal SELS DIVS  SCG |
{l cl- -3 5
I
: Lﬂ e Digital Controlled Oscillator (DCO) 0 |
5 Generator [ * o M, I2,i4, /8, Off » SMCLK |
Modulator (MOD) = Sub tam Clack
P2.5/Rosc I 1 ! uhsystem Hle |
: | DCGEN DCOMOD SMCLKGEN |
*—— DCOR
LT __=.. J
v ___The DCO-Genarator is connected to pin P2.5/Rosc if DCOR control bit is set.

The port pin P2_5/Rosc is salacted if DCOR contral bif is resed (infial statea).

)/ 11



Ultra-low power design with MSP

F14x)

A7
Y

___________________________________ 4
DIVA
| 1 DCO |
I ’ ’ Z, I
| LFXT1CLK |
I * n,52,04,08 | [ ACLK I
Auiliary Clock
DgnCff XTS
AIN I LFXT1 Oscillator ACLKGEN I
=
I |
= I I
| SELM DWW CPLOH |
L < !
2 2
XOuUT i <] d I
I e I
T T T ——— T 0.1 o |

| | ! XTZCLK e 1,02 14 B, OF  H—* MCLK |
| | | ! s Main System Cloc}
| | KT 204 | MCLKGEN |
| xTam I | |
| _—* | |

= |> |
=, XT2 DCOCLK |
| xrzouT | Oscillator | |

R a
= I
Voo | Yoo |
L | L o SCGO DCOo MOD SELS DWS SCG1 |
£ | £ ‘T 3 5 e . |
I I
| o oC Digital Controlled Cecillator D00 a |
Ganerator | | * * GD T M, 02, 04, 18, OFf * SMCLK |
| ; Modulator MCD 1 Sub-System CI-::n:,kl

DCOMOD SMCLKGEN
| DCOR |
- |
Il o DCOR control

P
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Ultra-low power design with MSP

FLASH (F41x) 4]

)

1 , 1 DCO,
r TS FLL FLL DIV
32.768 kHz | | ACLI P1.STACLKIACLK l
crystal | T Divide by L - |
(XTS_FLL=0} N | n = 1/2/4/8 I
ACLK |
or — I LFXT1CLK - I
Auxiliary Clock I
455 kHz xout | | Ve |
-8 MHz || === OscCap |
(XKTS_FLL=1) | Frequency Lock Loop l
I 11 FLL 1 |
| ST 4 DCOCLKMCLE |
DCO + Loop + .
I Modulation I.lﬂlr;:l_.'atamhﬂlﬂck |
I BuC 3 3 systém l
= DCO+=0: fpCOGLK = N+ 1) * fACLK |
I DCO+ = 1: fDCOCLK = D (N +1) < faCLK SMELK =
| D=1,2,4,8; N=1..127 > |
I Sub—Main System Clock I
I Mote: The upper and lowar limit of the DGO frequency range miust not be excesded. I
L An exctarnal clock signal applied at XIN can be the auxiliary clock ACLK if XTS_FLL=1.

August 00/ 13



Ultra-low power design with MSP

% 32 kHZ A7
MSP430x3xX Sbit
[] 32kHz [ 20MHz
[1 DCO [] 4
N : 4 MHz = 250ns [ : SMHz = 200ns
11 / ] 5 /
[] 250ns , 16 [] 1000ns » 8
MSP430 performs 16 bit instead of 8 bit 4 times faster than a
typical 8 bit uC !l

o\ Wy

August 00/ 14



MSP430

Ultra-low power design with MSP

A

( FLASH )
0
OFFFFh
ROM /
OFFEOh
OFFDFh 1K-60K
ROM /
128-2K
RAM /
0200h
Chb Timer,
16 ADC
0100h
OFFh 1/0, LCD,
8 /
010h
OFh
SFR
Oh

August 00/ 15



Ultra-low power design with MSP

@ MSP430 :  (FLASH ) 5

FFFFh

> 512 byte Segment 0
FEOOh

> 128 byte Segment 1
FCOOh

Segment 2
> FAOOh

Segment 3
F800h

7 Up to 60Kbyte

1100h

Segment A
1080h

Segment B

1000h

August 00/ 16



Ultra-low power design with MSP

FLASH :
>»Flash
>»Flash (Vcc 2.7\)
> Flash . ( )
15 8 7 0
FCTL3 res. | res. | EMEX] Lock | WAIT ALLY KEYV|BUSY
012Ch IFG
FCTLA read: # 096h p 0 0 w0 -1 -1 w0 w=(0) I‘(w)—[]
FCTL3 write:# 0ASh >
15 8 7 0 Set write mode
FeTLt SEG WRT] res as, | res. |MEras|Erase] res
.| res. ) [ [es.
0128h WRT : L
FCTLY read: ¢ 096h p0 w0 0 0 0 0w Write flash memory
FCTLA write: 0A5h »

August 00/ 17



(3x, 11x, 11x1)

Ultra-low power design with MSP

A

WDTIFG OFFFEh | 15,
NMI NMIIFG OFFFCh 14
OFIFG
1/0 POIFG.0 OFFFAh 13
1/0 POIFG.1 OFFF8h 12
OFFF6h 11
WDTIFG OFFF4h 10
Timer_A CCIFGO OFFF2h 9
Timer_A TAIFG OFFFOh 8
USART URXIFG OFFEEh 7
USART UTXIFG OFFECh 6
ADC, / ADCIFG OFFEAh 5
/ OFFE8h 4
P2 P21FG.0-7 OFFE6h 3
P1 P1IFH.0-7 OFFE4h 2
Basic Timer BTIFG OFFE2h 1
PO POIFG.2-7 OFFEOh | O,

August 00/ 18



Ultra-low power design with MSP

: (13x,14x) 43
WDTIFG OFFFEh | 15,
Flash
NMI NMIIFG
OFIFG OFFFCh 14
Flash ACCVIFG
Timer B7 BCCIFGO OFFFAR 13
Timer B7 BCCIFG1-6,TBIFG OFFF8h 12
Compare_A CMPAIFG OFFF6h 11
WDTIFG OFFF4h 10
USARTO URXIFGO OFFF2h 9
USARTO UTXIFGO OFFFOh 8
ADC ADCIFG OFFEEh 7
Timer_A3 CCIFGO OFFECh 6
Timer A3 CCIFG1-2,TAIFG OFFEAh 5
P1 P11FG.0-7 OFFE8h 4
USART1 URXIFG1 OFFE6h 3
USART1 UTXIFG1 OFFE4h 2
P2 P21FG.0-7 OFFE2h 1
OFFEON 0, August 00/ 19




Ultra-low power design with MSP
A7

)

MSP430 : 27 (RISC )

51
MSP430 MSP430
PC RO
Sp R1 Rn
SR/ 61 R2 XGR)
:
= = &ADDR
@Rn
: @Rn+
R13 R13 #N
R14 R14
R15 R15

August 00/ 20



Ultra-low power design with MSP

: TIMER_A, TIMER_ B

A/‘

Dirla - .
SSEL1  S5EL0 Tireai Chaak 1E-&il Timar
2 S S
TE'?_L:{—- TECLK 0 &
) aciy —O ! Inpart 16-bit Timar Mode
PaT sMol —OF . .- Contnl l—— Equl
TEMCLE oo — t ﬁ ,- -
r Sai_TAFG
Gy e M1 MCD al il

CCES01 COIs00

P4. INTED
P aTED
— Cantuns
Moda
OO COMM COMOD
CCES11 COISH
P4 UTEA
PeITEl O

CCH COWE COMID

CCE CCME1 CCMED

Timar Bis

Caplura

£

PORMLR

MoE
= X o

CaplralComians
Fueg tar CCRO
= M
Coirsaing Latedh
TECL
i ﬂ”’
ADCH a3
Comgparalor 0 oot
AOC1Z
MD2
= X o
Capla Com para
Ragieiar CORA
= J o .
Cormpsaing Latvdh
TaCL1
l Sl P4AUT
Caripak Ured ADCTIIE
G patano 1 in ai
ADC1E
L catwCompanRsg coRA— 42
- ___CoptumTampar R COR: -
o CiwCampanFsg CoR{——
o CoptimMumpanFieg CORY ST
WD
= X o
Capla Com para
Ry el CITRE
= JE o
Cormpsang Latedh
TECLE
X Oy eTeg
Custpist Uit —Eﬁ
Comparalor &
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Ultra-low power design with MSP

[ d A
: Comparator A 17
P2CAD
|
0 I CAD
—Q
PRI . 4 ,i-l’( ccHB
CAD/
TA1
Ba cat
! » CAOQUT—
P24I_ 1 51"
CA1/ |
TA2 | Set CAIFC
| Flag
PZCA1
P22/
caouTmas ¥
I
[
[
| S 2
| ) 5
CARSEL o | 0.5 % Vice
|
Vo AREF
S— T} o 0.25 x Voo

oV oV August 00 / 22



Ultra-low power design with

+ USART e

<

A b

. bit=13.67T, UMCTL=01101011, T: 14, 14, 13, 14, 13, 14, 14, 13
ST(0) | DATA(7-8bit) | AD | PA | SP(1) | SP(1)
10 “1”
(AD=1)

August 00 / 23



Ultra-low power design with MSP

: A/D 12 bit (13x, 14x) A

VE_‘IJ[:H- B HEr NI’.‘I—i A /
Lol
- Ve, Ve - an an
N VREFS VeREF 140 o 28 Rotormnce [ 40G
ADCA2ETLED. 3 Mes P Raf_x 4’_/_
- ...' LA Mgs ADCAZEEEL L':'::::
s | |y ADCAE LA ADGTEON ADEAZD " ‘J.rmuusf:
nz —————— e
fu : Ul{— VH , . ADCIECLE Diwida by | L
| - Anaiog Sample 1,234 56,70 O——4—— MLk
af I Mul‘!q:k:xnr ] & A2t AT converier cons SHTO O——% SMCLE
| [ M Hold SHT1 "
af _ EHP
__: an o Sampling 15EH O aociEEs
Lp{ au I_.._hﬁmt‘.&m__o.ID'—*l— Timer O Timer A 0UT1
pol G- L Timer_B.OUTA
an 18 Ol Timar_B.0UT1
™ IR | o 7
i alo] ¥
Pt X i4oh ADCAZMEND - ADEAZETLD omah EHE
4z ADGCTINEM — ADCAZETL o&1h
? oddh ADCTINEM2 - AOCARETLZ oszh
i4cn SOCEMS = ADCAZETLY DAdh
b 4k AOGTINENH N AOCAZETLY cth
ldih ADCTINEMS — ADCAZETLS ]
T ouden ADGTINEMS - ADCAZETLS oadih
é 4ER AOC1HEMT — AOCABETLY o
Mg rEoh ADGTINEMA - AOCAIZETLE 1]
i [ ] ADCTINENS - ADCAZETLS cEah
ridh ADCTEMIT - ADCAAETLI0 O
ESh MOCAEMT - ADCAZCTL CEEn
L] ADCTINEMI2 - ADEAZETLIZ osCh
BAR ADCTHMEMIA — AOCAZETLIS oslh
HASCh ADCTHERL - ADCABSTLY OSER
rigEn ADGIIMEMIS - ADCAZETLIS oaFh
16 x 12-bit 16 x B-bit
AN Bdsmong AOC Mermony Contmd

August 00/ 24



Ultra-low power design with

Meter-BUS: 7%

M-Bus
Repeater

.+* M-Bus

255 » 1000 m
4000 m

[] e.q. L
“*e...» [ Electricity
A [1 Heating
[1 Water
[1 Gas

% info: www.m-bus.com

, 300 9600 bps

N O R B O

August 00/ 25



Ultra-low power design with
% Merter-BUS: i

EN1434-3: ,

August 00 / 26



Ultra-low power design with MSP

% Merter-BUS: 4

/J\ /J\ 1 MARK VBUS

| J % REF‘%_'__'_":'SPACE
T [] constant RPN

T T >

% /J\ > o 1 constant . VBUS
== 8 Ll_l I_l W IBUS
I

T >

August 00 / 27



Ultra-low power design with M
% Merter-BUS: 43

; , 8

OE5h

ST(10h) C A Check-SUM SP(16h)

ST(68h) L L ST(68h) C A CIl User-Data Check-SUM SP(16h)
ST(68h) 3 3 ST(68h) C A Cl Check-Sum SP(16h)

ST: SP: C: Cl:
A: L. User-Data: 1-253

August 00 / 28



Ultra-low power design with MSP

Merter-BUS: ( ) 4

+BUS +BUS
- J3

TRANSMITTER

REPEATER EEE‘ J4

R5232 DRIWVER }|— 2= J2

RECEIVER

VOLTAGE +1J1

OVERLOAD SUPPLY J1

WARNING Voo

August 00/ 29



Merter-BUS:

Ultra-low power design with

RS232,

J1-1 g +L11
= T * - —
102 —— D101
T80S EALWTYFT Y
M
™
G106
[ ——1 Voo
ATOUF auT . Ves
1103 W
GND MAXZ3Z |16
1 VGG )
IC104 crozt— (G1+ EVCCASY 1+ C104
PT4962 I_ WFT—__ 3 |y 1F
-, & - iq
ll BN TV T 1 Sl ey L= meﬁ
T TTOATWE WFTT_ 5 lep aveoesy[ & T WF
= 11 - .. 14
- (=}
QUTPUT ™, -
- R101 10 - 4
= [ ] . -
i BRE
2
v I T
Ji-7 115 GND
(I — - * s - - =
1
U-EUE — — 12
|:|Ti-:1 (00000008000

:IDDDD':'T:I"EDEI"J,-"'HEEE'E
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Ultra-low power design with

Merter-BUS:

+LI1 #1
I > - —
[|".rn: H,Ii':'g +|c20a 331:
|-I1-.'l"p|-'
[ R203 TH2 - "
[k TIP117 1
i
TLE2301 -1
0 ™
) R208 R213 sus
LT - T '_EIE_D
11 Fi) 1
L]
[sz
220 +B2
—] | ——= ]
13k, w7 D201 L Dzog I 205 !
— N8 1444 E I1|.|F
206 10 .
5512;:':1 2 74K 274K L 208
THZ  R201 LT —
o Rl —_—
TR " [:E:Izﬁm i o I~y 220nF
B
R207 i ,,_.-f’f
=4 B
K = 11 +|c204
1uF
249K Z0F
GMD GME
I y - -+ * * * -+ . —
J43-2
-BLES BUS
. - {]
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Ultra-low power design with MSP

A/‘

g Merter-BUS:

Vece
R304
680
1~ D301
| G301 —~ 1N4148
|
| 30pF
IC301
LM393/A
R301 3
R301
] +
47K RX1
& =
+B2 D302 R302
\ [ — ® P 2 |
= L
BAT41 47K
]RBUS + 1 G302
15M [ 14F
GND GND
I i i I
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Merter-BUS:

Ultra-low power design with MSP

A/‘
Y

7 D401
Z—f red
R405
| C402 Ru
I'150pF
IC301
- LM393/B
+ Y R402 5
| [ | . R402 e |
39K 2.2K \>?—
= R403 6
| E ' . | |
12K /
: +
_:_0401 D R404 _:_(;403
10pF ™ o
h GND
| I— . ] - |
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Ultra-low power design with MSP

Merter-BUS: A

)
Ja-1 Ja-2
L] L]
BRO BR1
+BO
=]
502 503 :
[ 20 [ 20 R510 i
IC501 | 620 v
Tss721 16 |2 |1 . —
BUSL1 VB BUSLZ
D502 . 2 511 514
a 112 1
iIN 10 " N 13 - "o
4148 — VS RXI * 0C502 . XD
100D |8 EN139 L1
IN148 )
I:g BAT TxIH— 3 8 16 r
o 512 |C504
RIS SC GND RIDD STC *I\/Qﬁ [ 10K
14 |6 |16 |4 3 220pF
2505 2 7 |5 T502
[ 516 [ 501 |:R501 atslils BC183
30K 120 2K IR
_{cso1 _|cs02 . |cs03 [ ;‘E?E
—_— —— = 509 513 515
100nF 100nF] 10pF 0K 00K 1K
GND
L L —————8 L L L 4 1
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Ultra-low power design with MSP

Meter-BUS: TSS721A 13

Meter-BUS :+ TSS721A

[] Meter-Bus
0 = VB
V lcie

VMARK =24 .. 42V DD o | |
VSPACE =VMARK-12V - j >

O Vi stc 'VF\ BUSL1
IMARK = IBUS = constant e K B}?ﬁ BUSL2

\
V

ISPACE = IMARK + IMC STC &

-
O , , 300 .. 9600 baud VS & A TXI
TC1 SC
D é V 1ws
0 VDD VDD p = |t
\VVDD)| REF2| |REF1 CS3 A ecro |
o VDD , 3.3V 1av| | 7v g EQ
Rvs [H K [] K K B RIS
0 ; 1 1 1 ] GND
Meter-Bus
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Ultra-low power design with MSP

A/‘

Remote Supply/Battery Support

RL1 RL3
vop pustit—{ J—9—"{ —
il To[BAT 200 15
510 vB[Z— ik
— 39 TSS721 /
13
RXI RL2 RL4
8
TX BusL26— +—— {1
SENSOR X 200 15
FIBAT _[Cor SYSTEM RIS __SC__GND RIDD_STC
—— —— 14 |6 15 [4 3 i
(e.9. MSP430) Ruc Runs Surge Protection
without reference
Coc +1Csrc
T T to ground
L
Battery Supply ALt aLs
vop BUSL1 r +—
o|BAT 200 YA 15
—101ys
5
[ DFf  Tssra1 VB[ v+
BIRxi RL2 //  RL4
—8i7x BUSL? =
SENSOR X 200 15
FIBAT _[Cor SYSTEM RIS _SC__GND RIDD_STC
— — 14 6 15 4 3 i
(e.9. MSP430) Ruc Runs Surge Protection
Ryop with reference
—Svob Csc +|Csrc

T

to ground

RLL Remote Supply
+—o —1BusL1 vDD |5t
220 BATI5
2 VSt —
i TSS721 S)F( 12
RL2 RXI43
- }—16lgusL2 ™>|8—
550 o SENSOR
STC RIDD GND_SC RIS SYSTEM ——CsT
15 6 -
3 4 R 1 (e.g. MSP430)
RIDD Rris
Simple F1Csrc Csc
Current T
Protection
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Ultra-low power design with MSP

@ Merter-BUS TSS721A 7

)

f]na
RXI
11 1
5 VDD BUSLY
|:|R1 ! oc2 1 L] EQT
SENSOR _ 1% PF TSST21A vet
+[BAT _[Co:|  SYSTEM ' - e i RL2
{e.g. MSP430) | E ::E | %EI BUSL2 16
RIE SC GHND RIDD STC
i oct @ 6 |15 |4 |3
[[re
Roaa Reas |:|Hmun
Lo g e

* METER - BUS
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Ultra-low power design with MSP
A/‘

<

T J I G )

* Simulator + |AR Systems C-Compiler

» Assembler

* Linker [ J
 Archiver

« Object Code Converter = Dr. Krohn & Stiller Emulator

* Absolute Lister & MX430, MX430P, MX430L, and

« LCD Editor AX430 Emulator (hitex)

[ Tl J & OCEAN MSP430xx JTAG Emulator
(Goepel electronic)

= Floating Point Package

E I )

& Starter Kit MSP-STK430X320 = Tl Programming Adapter
< Evaluation Kit MSP-EVK430X320 = SMS Gang Programmer
< Evaluation Kit MSP-EVK430X330 = BP Microsystems

# Flash ICE MSP-FET430X110
= Flash ICE MSP-FET430P140 August 00 / 38



Ultra-low power design with

% FLASH : FET
MSP-FET430X110 p—
( F11x /F11x1 ) .

-

1. ...-_.1.-1-""""'"-.'
l.h-

t

F1101, F1121

: PC , JTAG

CD-ROM: IAR

: Simulator, Debugger, Assembler/Linker,
C-Compiler (1KB Code),

PC JTAG
Flash

(2 )
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Ultra-low power design with

@ FLASH 430
¥ MSP-FET430P140
( F13x / F14x )

F133, F135, F147, F148, F149

: PC , JTAG : , F149

CD-ROM: I1AR

: Simulator, Debugger, Assembler/Linker,
C-Compiler (1KB Code),

PC JTAG
Flash

(3 )

August 00/ 40



Ultra-low power design with

% MSP430

I n te r n et Wigsd Sgnsl b Analeg Fredumn
i e MSF 430 lirn Law Paveer
o s iy AMicracamireller
- MSP430
- MSP430

http://www.lierda.com http://www.ti.com I

August 00/ 41




Ultra-low power design with M
e
TI A

15UA, LCD 3UA( )

(FLASH )
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Tl

Ultra-low power design with MSP

A/‘

Direction Detector with two sensors
(the 3rd Sensor is for redundancy reasons)

Xin

Xout

— P0.0

PO.1
P0.2
P0.3
PO.4 MSP430F413
P0.5
P0.6
PO.7
TDO
TDI
TMS
TCK
RST/NMI

VCC R23 R13

COMO
COM1
COM2
COM3
P1.x
P1.0

LCD

P1.1

P1.2

P1.3

P1.4

CAO

VSS

+ BAT«

M 1M 1M

100n

—

+D 4.7u

-BAT «

100p

Tl

Tl

MSP430
!

Tl
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Ultra-low power design with MSP

A/‘
LPM3,
* 4/ 8bit CPU 32768Hz |
| 11-2 mA i LCD !
lcc / pA
450 -
400 -
350 -
300 -
_ 250
MSP430 * 16bit CPU 200
R * 200 1 ] Vce = 2.2V
| * !
150 -
* (<6 )
10091 35 32
<200UA 0 7 ﬂ ﬂ 11 0.7 01
|Avr OGJG'OIH,'R'M,#,
I Ry e > 282 2 2 2 2
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Ultra-low power design with

120

Timer A (60uS)

¥ :
|||4 BASIC TIMER E >|||

MCLK
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Ultra-low power design with

30uS 30uS 30uS

125 ms/7.8ms

LPMS3,
32768Hz
Timer A .
lcc/pA | op ~
300 —
250 - = 25UA
220 - n
200 4 — ] =
Vclc 2.2V ‘lavg = 1.2uA + 1uA (LCD Bias Current)
150 -
100 4 32 32 125 x 0.8 + .006 x 220 + 3 x 0.03 x 57 + 3 x 0.03 x 245 + 0.048 x 220
50 I I 11 0.8 0.1 (125 + 0.006 + 3 x 0.03 + 3 x 0.03 + 0.048)
0 o T o z o T <

S S S = s
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