7HAE GAAE S A= A QY nlo| a2 AEZ

THAS X]

XX ujo|a=HE=E

S A

« 9|5 ¢

- ARl AapgRgeh
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AbQlo] Wi SR o7 HQE AWIE 2T 5 TR Fofo
A ARZ1719) AR AR FTbsaL ol olfRt MRV 4
8 7R AYEATE Sl ek, o]t AHEAlE sidst
7] 9leh wetow wjEe] 89 S W 2AAY 71719 A
T A7E AR Sk, o] & A Z71E ARkl 2loiAl
7129 A5=2 RTL(Register Transfer Level) AAA] th5 A9t
AA|, A ZEAlol" |, HAAE SeaEsE W EAlst
ARY A, F87 550l A8 S7F 59 Eokol A MR et
AA7171014 REEA] HRgt & & syt nfo]am T2 A A 0]
. L2l ofefRl mpo|A R IR A A= HEL 7]7], AlA YESA
AR Y 7] S 8k 717] B A EE f5ke)
opol| A Wol ARGE[HA mlo]aRr HEEH O] Anjdeo] Fa
w51 9k, ofof whet 7} AR 2AHY vlolar ZRAAE
ZFSEaL Qv vk GE 1)< ZF SAPEE AR Y nfo]Am I
MM E57et 5= Uehd 3ol

> e oo L

(B 1) 2lAIE DO[RZZ2 MM SF AH[HH

Company Product Core Bit CSLl(rer%Fr)wt &crtri‘éﬁt
Texas Instrumets | MSP430 MSP430 16 0.1uA 200uA
Maxim MAX MAM RISC 16 0.2uA | 2000uA
Siliconlabs C8051 Siliconlab 8 0.05uA 110uA
Energymicro EFM32 | ARM coretex-M3 | 32 0.6UA 180UA
STmicroelctronics ST™M STM8 8 0.35uA 150UA
ATmel ATmega AVR 16 0.1uA 900uA
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> > b JIHE BIXIABE JiXE XA ojoja=zEEY @O @ @ \

(8 1)%°lA TI(Texas Instruments)Al2
MSP4302 16H|E RISC(Reduced Instruction Set
Computer) Hlo|ARHESH=A 24, 3 Y
Ay AASE7], 4% 128]E ADC, DAC, 9% =

E QHHE, 9y 29 22 2] w2 $4l Vs
So] Holuh 58 WAk s vpola Rz E e ol
r/]_[1]

+ 0.1uA RAM A AF

* 1uA ©J3}e] RTC &2+

« MIPSY 250uA o|a}e] 5245

* 50nA oJate] 1 +4 A

« 20kHz o]/fe] Wi A1xe 2ol
*+32.768kHz 9 95 A0t AgjAd 29
o Yl gAg Alo] @Al ol

o] A2 EEH = 22 Cores AHE-0k= Family Al
Folet sirfete 11 54 AR
wAoLt b, 7ol we) e
ojuf AlE AReFel A FefRivt,
SPAIRE sh=flo] 544 ARt

2ol HAske A LS o

H+E =

RISC(Reduced Instruction
Set Computer)= CPU HE0{2|
St=Egof #EE & O

ISt olE= iAoz
O[AZ2ZZMME M7lsh= HiH

openMSP430 MCU

r—— - > ROM
N v Program Memory Inerface or
Frogt — \r/: RAM
, @
End ) e | | 2 .
T Brenk Kb % Data Memory Inerface > RAM
unit Il
Execution i ;B,ET( 15)‘:[_5
1 unit g V;-:;Ie: Mul;pller
Regiilseter NV § < - Pgnnghural bus. >
aw | K 3 SFRs Vf:;;h |

Peripherals

Host
machine

(22l 1) openMSP430 Block Diagram™

Verilog HDLZ 7idrE]o] FPGA(Field Programmable
Gate Array)y ASIC(Application Specific
Intergrated Circuit)e-2= AZF W HAE 3 4= Q)
T}, openMSP4302 16x16 +Al7], GPIO(General
Parallel 1/0), Timer A Watchdog 52 274 4
AAE EgFekal Qlok, AA| e Q)= MSP430
I Yt [SA(Instruction Set Architecture)E 714
AL QlaL Ejo] we]e} vlojH
Hme]E shte] w|Ee|ofA A}
S8l £ eolul oY=
AESHE & TR A FYE)

T}, olo] w2} MSP4300] 2~0]

ok £ MSPA30S] 3 speq) siLtoln, ARM, MIPS Sof = AUt el ALedel
H7Hd0l openMSP4302 7[Hlo.& O |EIX{0| A AFREIC} RISCO| £ 5 MSP430 toolchain A}
nlo|A 8 AEEY7} EA8 3174 hEl= 7HE22 CISC (Complex  £3F 2= it}

01]}\1 /\]—%5]01 2] EH Q'%Oﬂ 3_13.1] Instruction Set Computer)7} %EL (1 ‘aj 1>°ﬂ /\1 9/} 7+ o]

ae) shEglole Algste] A4
R e PP E R EE R

o|ARFNEZHE 7]&3lt.
I.2&
1. openMSP430
openMSP430<% 16H]E RISC Hlo|ARAEZ &

A Texas InstrumentAl®] MSP430% wdEl=
opencoresoll 4] 7jdket mlo]Ag AEZT o}, dA)

27

openMSP430-2> Frontend,
Excution unit, Serial Debug Interface, Memory
Backbone, SFRs(Special Function Registers) &<
2 o]Folx Q. WA Frontend A3ajjof o {5
ofo] o] #Hx W Hi= Al 43Sk Fo
tF E3F sigske HEole] A Ads AAske
Frontend FSM(Finite state machine) ¥} Execution
unit FSMS 238kl it} o322 Execution unit
2 ALU(Arithmetic logic unit)2} Register file= ©]

Fol4 g, U39 © Weols Hasty dazel

iz

rir

mMxtzats|x| 2013.9_ 885



(O@@@ > IHY0EY

HE

2]

mlo

A4 Aleiste}t . Serial Debug Interface £

22 Hostele AL 3t Serial Interfacet}.
Memory Backbone Frontend®?} Execution unit<
ddsks E5C08 tojyel = AdA|, wnie]ol &
Skth, Basic Clock Module openMSP4302] &€
ol A d Al w2 A HY REE AEsh=
E5oltt, SFRse= 54 ¢ ]/\E1o]1:} Watchdog--
NMI QIE|HEL} PUC Reset W& 81| $igt %
A2 AL Egofo v:xﬂﬂ A 85, AlLERE THA

AA¥sh=t] ARSI

CD
X
s
CDrL

16x8, 8x186, 8><8H]E Al 4= Al

S9= w4l Be B gl sl g 4 oo
openMSP430 A4S GAdshy| flste] & 3

Ne 29& Abgstal St 3749 292

MCLK(Master Clock),
Auxiliary Clock(ACLK)
et

SMCLK(Sub—Main Clock),
o] 77te] gt thgw

« MCLK : CPUY| &
« SMCLK : ¥
« ACLK : AHe FHAAE

Felol L uhe 22
Titeolxe 2
glat 29

ESF openMSP430-2 thofel 228 ahg-slo] st
o] @43} W= (Active Mode)?} 57HA1Q] A #Ag m=
(Low Power Mode)E Al&3tth. (B 2)=
openMSP4309] 23} W =9l 57149 A n=
oAl CPU ¥ =2 HHE Y
Bl Aotk AXY HE=
SR(Status Register)& ©]-&5}¢]
A HEg dushH  dew
A HE FER ZaAA7}
SAET ARY mes Fogt
3, B 1/0 E£E A3 RAM/
A A Q] el BskA] oA Hot JIHHE 873o
Qlom xHde HEE Hojl ClE|HE X{d]%
chal Al AdE wER Sob et Sle
Ae] FElog Zoj7hH, PC(Program Counter)@} SR

r°1'

i)
T,

HE
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(HE 2) openMSP430 A3l me!

== CPU H 28 el
Active Mode | CPU, MCLK, SMCLK, ACLK St

CPU, MCLK S%t 2715

LPMO | QucLK, ACLK S5

LPMi CPU, MCLK, DCO ¥ZI7| DC 27| S5t 2715
SMCLK, ACLK =t

Loy | CPU, MCLK, SMCLK, DCO #27] 5% #7ks
DC 2447| ACLK =%
CPU, MCLK, SMCLK, DCO 17|, DC 2A17| Ex¢

P3| 271
ACLK S2t

LPMA | CPU, MOLK, SMCLK, ACLK &t 2745

Z Lo|P 2= E E ojto] 1
okt LHE mie2| &=Xix2| gAlolct,
Hiole HiZ2|et == HI22|7t
ZE|0] AX| 1 SHte] HAE Tt
X2 U= FZE otrt,

o sEo] A4FOR ARE R
OSCOFFE AHso & eAlw

CPUOFF, SOG1 4

2. Signal Gating
nlo| 3R AES e ALg B0l B uet 27
wof 4|t Aizo| Sebaict. ofo] et *PJ‘?LHOM% t
Eglofe AlgkAlol A ek, spA|vt 7442
7} 71 Qte] ghseo] AAE T 4
= ARESHAl Foh ol A
=483t st=go] F4om AYs
MSP4307} #2 wpo]az HE
S TEAAA L EALA S

&9
EURN)
O _l_u
EE e
o
o
ol

i)

2
fe oo O

g

=0
)

i
[T
=

F>

i

212

Y
£ o
T Ee

Shs
10

N

W
r>‘: il
i)
e
flo

Jo
ot
|\
o
~N
~N

or

1o

Lherst
sk MSP4309] 7
E 16709 #Ax
CPUO|t}, A AH O 7f4+=
A& o) z|qk o]l ujo]a 2 A
Ze|7} AR EE EAT 844
A AdHoz o] 16719
X]i\.H = 01 ]— }\]—j}_ﬂr/}
gk oobuet RO A AH T
1A Qotte AlAH FAbol

4> 1o ox
-
1o
Fﬂi
N
~N
olrt
flo
v
iy
ol
>
ox |
N
3
tlo

o
ol
ol
rlr
~
o
i)
fo
u
o
—
o

it

AZE et shARE st=gle] 544 *1‘£ﬂoixlxl
© dALEE A2rE Sol7Hl HaLl o] whE

NErﬁ&&-lﬂ—\;H“éélmlﬂrﬁ

2 &u|7} dblEl Eoh oS (1l )= Xt



b p » JIHE X AEE JIX|= MXH Ojo|ARHEE R @ @ @ ‘

melk—

puc_rst —]
reg_dest_wr—s
reg.incr—| REGISTER | . oo 1507
scan_enable—> FILE #4
reg_dest_val_in [15:0] —
reg_incr_val [15:0] —

inst_sre_in_number—;

(12 2) openMSP430 HIXIAE It #4

A2 AFEE o A= 16719 General Purpose
Register File & 4% A48 ot shuo] o= Al
s Y4l s vehd “1gloltt,

78 Agof thgt A8 ot 2tk

e mclk : HQl A|AE S

« puc_rst @ HQl AlAE 2Al

* reg dest wr : EFZ HA|AE 247

e ret incr © A FRAAE Z7}

* scan_enable @ Z|AJ22E Q] ARE- o

* reg dest val : Bl YA AE O] F

e reg incr val © &2 AN S7F gh

+inst dest number : EFAl @] x| 2E Al
*inst src in number : A2 HAAEH A

cgpr : HAAE w2 AlS

general purpose register=
ZZMAM BIX|AE 29| 5iLtZ
HE YHXIAHZIDE S2|0, FAL}
HOIEIS 2F XEE 4 Us
HIXIAE{O|CE, Z2MA B|X|AEE

S x| AE wdo] ARE-E|o 7]
Al gHete melk, reg dest val,
reg incr val -2 AlFofle= A4

o7 AT7F Fol7HA HaL o] wk

mclk
enable

puc_rst
enable

reg_dest_wr
e
enableD REGISTER L gpr [15:0]
scan.enagle ).l FILE #4
reg_dest_val_ir:e r[qjé?:%j:)a
‘reg_l nc rfva‘erLla'rf:fe] @_,
mst_src_m_rét;r:blgg

(a3 3) Signal Gatingg M&¢t 2IX|AE TY#4

Ale HIALE arde) A

75 U= AY 5 Qo] & o sk sl=selE

k)
o
v
r |
o,
=2
A2
N
>
o
"

N2

3. E|X|AF oY X

openMSP4300li= 167§¢] AAE7F ek, o]F
RO~R37FA|+= Special Purpose Register=4] 1133t
71%% 7MAal R4~R157H= General Purpose
Register24] YHI2Ql =2 0% ARg-HIct,

RO A AE= PC(Program
Counter) | A| 2B 24 AH2YE

- WHolE 7heiY. R1
YA ~E]+= SP(Stack Pointer)
HAAEZEA JIHYE H=

MEFEE A2gt & =&t

AFES] Z2MIM oM Xt2E

of 58 a%k 294 Aol 4xH|
oh, olelRl 54 Ay amlE £l
1A} Signal Gating= -3t
Signal Gating= &3 AAl= <
a9 3ol A=A, Signal
Gating 98 AlSEo] AND A
o|ES FUtoto] ARGE|OAA] oF

= YAIAE T} enable AlEE

29

BESH= OFF WHE 71 Z4o0]ct
gitMoz Jxf Aus +AS2
US XM¥Yok= ol AL ECt tREEe
i Z2MM=E Q! HIZ2|olM
HX|AEZ HIO|HE S7{2t HIo|EIS
x2let = 3 LHES ChA| HIXIAEOIM
HQl HE2|2 XESts 2E-AE0
HAAE AE3t L.

e o= Aag A
Agohs A o= AN
g Al 2~ F otk R2+
SR(Status Register)=Z A
CPU Y9 ALU(Arithmetic
Logic Unit)9] 4HAYRS wb
ol FHHIEV, N, Z, O

oF Al&ge) FE2 Alofshs

e e

mxi@stalx 2013 9887



Obl
ne

(O@@@ b TFY, 0

(B 3) MEf ZXIAE SRO| HIE Aol

Hl & e
V QHEZL HIE
N Y7Ele vlE
VA HNZ HE
C iz HIE
SCGO AlAH 2 24710
SCG1 PNES=I= == il
OSCOFF 2420|8 OFF
CPUOFF CPU OFF
GIE 2o OIEZE &3

AleJH|E (SCG1, SCGO, OSCOFF), ¥4 SlHHE
Alo] HIE (GIE)E LA 2
Elo] el HIE gl AlojH| 2SS 2o} o},

E3F R2¢F R3+= CGR(Constant Generator
Register 1, 2)2A4 A5 AMEE= 6719 ARE 27}

;Ho] A= oqo] x],EOE HHH/\];IIE} HHHQL ”—’Fﬁ

o U] GE 4ol ol s FAILE S o=y
3 WLl ofsto] AxHr

R2, R3¢} 2 A= whal7]o) e ket gl

ox N m
—I> —>‘ e

3 o] wasky o,
= j=vt Bas gt

F52 919 vwe) A2t Baskd o,

AQl

OH.IOE

R4~R15% ¥HF29]
A dlolE Eﬂzléi o]
Hlo|E Fi= Q& gyloj&

BHOR AFHL AR
S Eolg, dn go

&0l A 7hseltt.

H~l

(B 4y M4 @M g xIAE CGT, 29 2

EIXIAE As S |
R2 00 — HXAE 2
R2 01 (0) i ofeefA 2
R2 10 00004h +4, HE T2 AA
R2 11 00008h +8, H|E Z2AA
R3 00 00000h 0, Y= m2AM4
R3 01 00001h +1
R3 10 00002h +2, HIE D2 AN
R3 1 OFFFFh —1, Y= m2AA
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MSP4309] #AAE #Uo] &5 tho]o] 12 tf
o (L 4o Ak, dxAaE Tl 16707F shte g
X]i\ﬂﬂ o = HdEo] Qlar vhed] fEAlDe) H

= 77 "}, Signal GatingS 2219] A&
E{ ,4-014 /\lg_e_ x}\:{—o].‘:_ H]—I:HO]UE o]E X%Q_ ].7]
Qs dAAEE FRel whet e, WA H
H ogAAE 9 e " 5ol uek Qi
R4~R157}49] General Purpose Register+= %8

RO/PC Program Counter Register
—> —
R1/SP Stack Pointer Register
—_—
R2/SR/CG1  Status Register, Constant Generator Registerl —
> R3/CG2 Constant Generator Register2
—_—
—> R4 General Purpose Register
P 9
—p R3 General Purpose Register ——
3 RE6 General Purpose Register
R7 General Purpose Register 3
—_—
R8 General Purpose Register 3
: RS General Purpose Register
—3> ru0 General Purpose Register —>
— 11 General Purpose Register
. >
—_— R12 General Purpose Register
R13 General Purpose Register e
—_—
R14 General Purpose Register
—_— —_—
R15 General Purpose Register
iniiel
(O™ 4) openMSP430 2IXIAH ot FX

RO/PC Program Counter Register

R1/SP Stack Pointer Register

2| R2/SR/CG1  Status Register, Constant Generator Registerl

R3/CG2 Constant Generator Register2

General Purpose Register

General Purpose Register

General Purpose Register

General Purpose Register

General Purpose Register

General Purpose Register

General Purpose Register

General Purpose Register

General Purpose Register

General Purpose Register

General Purpose Register

HUHINUHHH

General Purpose Register

(ag 5 HMetE XAE oY £
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b > b J1HE X AES JiX|S X2 ojojazAES @O @ @ ‘

Eﬂ Zl_/_\_Ei i/\i _\?_L_i_’lad E—E‘ ?_]'7(:)] Oﬂ ]I]'Ij/]— }\]—%Qoix] X] Single Operand Instruction Format
U= YAAE7F )lo U E General Purpose Register T ————
oul Signal Gating® 831t} o= 98] 77kl I

AR AE uhdS w2 fefs) & 13719 dAAH vt

Double Operand Instruction Format

114 13 3 n % 9 9 7 ¢ 8§ 3 3 2 + 0

oS wHEQIt, RO~R371#19] Special Purpose v e Jas]aw] = | ome
Register: EZ%’B‘]— 7] S O 7]’;(]“:‘ ]X]—/—\—E‘lij‘i /\]—/—\—@ Jump Instruction Format
o] H2F& $l5to] Signal Gating= A-838F4] &AL o] Slaus = oSS SN o

A7NO] EA 2B whE Heldn) ole} g d|x|AH (=1 - | -
ako] o] AND Ao|EE RA~R157H419] 127} ¢ (18 6) openMSP430 B0} =
2| 2E] wpolo] QI AlFo) i7}8}01 Signal Gating

T okqlek, olgdl xR o] F2 ARGEA] =l 7, 5~4H]E= olEgA] HE | GHIES bit/word, ©
A 2E 0] AL HAlErt bHs] AetE]y] wjite] & 9] 3~0H]EX Destination RegisterS A3}
a9k A9 HE avjE £ Jump Instruction Format
4= QAL Z¥7o) A A o] 15~13H]E7} Jump Instruction
- ~ o2 2E= Hiz22|of XMEE

=PAor AoE wers A Formatg 12~108|E7} Yo

Hlo[E{ 2| FAS EAISHE 2HOICt.
“18]3L 9~0H|EZE PC Offset

W 5 % ot &2 Uehart,

openMSP430-> 422 Q=GO 7719 of g

4, BHO F7} A HEZE QAL Bl eHREg o 4749 oj=gy

openMSP4 309 ISA(Instruction Set HE7F )} olE ojtgAl Rl AA wxeg] 27F

Architecture)i= 277H2] o] HFolet 24708 F7F & oflQglo] FEE 4= Qlth, (R 5= A4/ EH e

Ho] 2 & 51719 oz o]FojA Qty. Fo] dHe o= REE YERATE Aste= Addressing
ol CPU| 2fste] alfab alidfse s2t 5=

oR

ojn 27} Welol XA B IEZ 7[R 0 (& 5y o=y meo| £FY

 FEE Qly Ald HelslEE WSy 9Jsle] oAl As/Ad | of=dly 2E | 2§ 24

Bajo] olle] 7O 7o Bl 4:,_01 Hejo| g Ao 00/0 | alXIAE 22| Rn | XA W&0| 2mET} FLf,
2 o)A B Yol ofulwich, Z7te] WIS ¢ om | sHame | xpo | FONOTSHESE e

5 6yl YERH Zlak dol 3719) o] Ao s o T ——

FEEC OVt | @B 2S | ADDR | oreinmez x(popt AlgE

0] EF0l Flol 2= Y== Ho
EHAE ofoleiTt,

Single Operand Instruction®] 7-$- 15~13H|E+=

Single Operand Instruction Format- A=t A}

011 A 2= | &ADDR

= ZHE X AE 0] QEUEE J12|7|= ZQIE
SHIL 12~THIEE BolE AW, euER qo- | TEIIRA ) gry | HIHEE ViEVIE FEE
: o ~AH EX = gl Al 2 AXS
bit/word 11:_}-7‘], o~4 ]——1_ 0_1-——‘£ﬂ s =5 A 01_]— RNO| QEHEE Jtg)7|= ZOIE
o}, mpAete® 3~0H|E= Destination/Source o | DR AESTH gpas | 2 ABEL
‘ =1 " |Rne HOlE By FRE 14,
Register& 7¢It} Double Operand Instruction®] 9| oizi0| ZOL oMl ZpBICH
15~12¥4]E+= Double Operand Instruction Format 0] B0 ol o= oz AjA
B . /- ZA 2E #N NS o[BIt = = ST
1 WgolE A5kl 11~8H|E+= Source Register = :
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RNB Instruction

151413121110 9 8 7 6 § 4 3 2 1

\0000010010R9R8R7R6R5R4\

RNT Instruction
151413 1211109 8 7 6 5 4 3 2 1

‘0000010100R15R14R]3R12R11R10‘

(a2 7) RNB, RNT Z30{ gAl

Source ©]al, Ad: Addressing Destination®]t}”

openMSP4302] #AAE A2 F 1671= o] &
RO~R3+ Special Purpose Register24] A|AHl 5
Zhof| Hsto] WHRE A¥E 7FAAL 9lo] Signal
Gating= AHgsh#A] &=t} R4~R15+ General
Purpose Register=4] H-&2Ql &L%o ARgEl= o]
12709 #A ¥ 2o Signal Gatinge AHEFITH,

Signal Gating< @ﬂﬂé} IR el i = | P Eat = )
enable 4105 HYl 4= Qs A2f HPole 37k
da g 3y, (19 6>°ﬂ K=ol ol Single
Operand Instruction®] Op—code & SH|EZA] o]F
Single Operand Instruction Formatg 3EA|sh=t] 2
Q3 15~13 HIE Z& AlQIRE 12~THIE 7147} 5
019 Ut =l AREET. 5 Single
Operand Instruction & 64712 Wgol& 7Hd 4=
2oL openMSP430°A+= 87§¢] Single Operand
Instruction 7FA|aL Qlo] 56712 WHols F7ieh =
k. o] & RNT(Register Number Top),
RNB(Register Number Bottom) + 72| W&ol& +
7¥sko Z42o) e A ~E ml o] AEE A W 582
SHei itk RNT, RNB &9 @42 (1™ 79
Lot Qi

Op—code®lAl 10~T7H|E 7}x+= RNT, RNB "
ol AEeles om 5~08E 7MAl= 2129 A
AEIY O] Signal Gating®] enable 135 AAsH=
ol 2olies Fitt, o]F #A[AE 3d R4A~R9 7HA|
+ RNBH 9 5~0HEZ, YA AEH 7Y
R10~R157H = RNTHH 9] 5~0H|E7} enable
Aot & &0 dAAH 3 RA~RT7IAIG] A
2AE o YxAE g3 R12, R157F AREEWH

z=2 =2
STT=
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R4~R7 2 X|~Ef 1Y ON

P 4

\0000010010001111\

R12, R15 2| X|AE mE ON

\0000010100100150\

(12 8) RNB, RNT HZ0{9| o

Op-codet= (1 83} o] ), olgr] Fromn
zi7te] B A AE] TRIS B OR NES At U 6
83 4 9,

5. X3 =8 An

openMSP4300] #|¢t% Signal Gating +2E&
Verilog HDLE —+&dsto] Aladlo]ld 9 gIAES %3
stk AlEH ol Mentor Graphics AR9)
ModelSime o]&3alo] Adgion] 222 50Mhz,
524 HMe 1.62V, MagnaChipAt® 0.18um
CMOS #3422 Synopsys*®] Design Compiler<

45to] A5t ModelSimol|Al AlEdo]4 4288
5 AAE ved(vector change dump)dtde 7FA)aL
SynopsysAt ¢ PrimeTime PX X Z of A
openMSP430¢] 4H] M8E ZA43ct. 4 A=
GE 6yl Lokl

AlEd| o] 4L General Purpose Register File®] A
& N5 370 7 AlZIHA S=83ian Tof whebA

o;‘:

(& 6) Signal Gating2 A&#%t MSP430 AH| XM=

; Net Cell Cell
To?}/aeJr Percent Dyg\?vrgrlc Switching| internal | leakage
Fsz) (%) FZmW) power | power | power
(mW) | (mw) | (mw)
Register
Input 0.931 80 0929 | 0418 | 0511 | 0.0018
signal 3
Register
Input 1.007 86 1.004 | 0440 | 0558 | 0.0018
signal 6
Register
Input 1.083 93 1.080 | 0474 | 0.606 | 0.0018
signal 9
Register
Input 1.162 10 1,160 0504 | 0.656 | 0.0018
signal 12
32



b > b JIHE BXIAEE Jix|E XA oojazEEY @O @ @ ‘

Aledlold 319 7|2E openMSP430 AH]H
=439t} General Purpose Register File2 3
AREEE 7399 4] HE2 0.93mWoliL

A AR ARESEE A9-9 4] A9 1.16mW7t ‘Jr
oF 20%9%9] ME d7 aap) o= AR U

Epyith, HarAo® g AaE o 37HE ARESHA] o

= A% oF 128 AY A7 5t Ui AE o

4= Sl

Lg% 37 Y 28

AR A 2E 2k o) AR Aol whel e AlS

Apksh= Signal Gating®] st=glo] & 7HA] %]’Eﬂ—

wolct, sFx|ut o}4] Signal GatingS ARE3l7] 9)8)

ojflEdof HAAE wde Aesks s sk B

E§°1§ —rﬂﬂh AL ofA] A+ Foll Qltt, whehA

= AT dAA AREE] A |

okl
1o 1

Shalo 2 AHE nfo|gRI2A A=
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