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ABSTRACT

This project presents the design of eight — digit data presentation by using serial
transmission. It usually requires a lot of wires to send eight — digit data However, for serial
transmission, only two wires are used. In this project, the data check is eight — bit address. When
the data is sent in frames two frames are used to check by — one. The result applied for data

presentation.
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«17 = Fgidahanluldsunsugy
fin 8 - DA (MUC ALU Half Carry/Borrow bit) : Daunlanuaasmsnadhundnveswadns i
lostszutananadiamansuazassn (ALU)

w07 = laifimsnansenstuiumannndai 4 Wgdai 5 da 2 Tia 9

«17 = @amsnavie Widmstudumdnandad 4 Tl 5 @ 3 Tia 9)
i 7 89 5 — IPLO (CPU Interrupt Priority Lever Status bits) : DAlTAIssAUANNTAYUDINT

= do o
ARUAUBIDUNDISIIA

Y a

“000” = LEAITZALANNAINYVDINTTO

@

Jar ot @ =}
URBTTUANTLAD 0 150 8

“001” = UAAITZAVANUTIAYVDINITD

<
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UHDISUANITZA 1 1599

@ s

“010” = LEAITSAUANNTINYVDINIGTD

a

Jau P o A
WnessUANITAY 2 150 10

o s

“011” = LAAITZALANUTINYVDINITO

@

dar P @ A
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[

@ ) a o | A @
“100” = me'i::ﬂummmﬂ’m‘uaam’;‘@umasaﬂﬁﬁsmu 4 ﬂgﬂ 12

b}

Y =

“101” = HAANTZALANNTIAYVDINIGD

a

do | ol Y A
UADITUANTZAY 5 1139 13

Y a

@ o dw | e Y
“110” = Llﬁﬂqjgﬂﬂﬂ')'luﬁ']ﬂﬂﬂl@ﬂﬂ’ﬁﬂu&@'ﬂﬁjﬂﬁ‘ﬁﬁzﬂﬂ 6 ﬁ?’ﬂ 14

a
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“111” = UAANIZALANNTIAYVDINIGO

a
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UADISUANTZAY 7 1159 15

'
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=Y dy o a & g = A 4 - t
nguiiafgiieuionTesduiia TPL3 duiuia 3 1159e1993 CORCON ifipg3elunis

Jd o

° o o @ a oo 2 @ 1< @
fmuassduanudinauesdunessld Mldmuszauan g i le szAu (0 - 15)

3 Aa [ = [ a ar o a Jdo | & o Y a
wenvniunsfite TPL3 W “17 iousisiinssduanuddyvetdunesila wzvilvina
= =Y =y oo sld' s £
mspmedamsdunessld Bszdv 09 7
3 £y d’l 1 9 A [} =} Y a £ 3
wonnaiutoya TPL2 - TPLO Henunsadu IAifisseiiaderdniia NSTDIS Fuily
a aa J v G aa 4 a do | do a
fin 15 vo@isened INTCON 1 suitlu3Tmmasniunudunesfuddaf 1 grismily «1»
v
2 = d o o
il 4 — RA (REPEAT Loop Active bit) Taudsanunisaiii lusunsugild
v
«0~ = lutimsih Tdsunsugydn

o w o

v
“1» = Fighaeahanululdsunsugs
= = s d a v ]
$in 3— N (MCU ALU Negative bit) : Daunanudsnadninamavvesmiiolsyuiananiy
= o =
AMAMEAILazanIn (ALU)
o (=N 1 [~ A v
“0” = adWE liAaaay 01dly 0 3N
Y] g a [
“1” = NRANENAAIAY
=Y . a Y = o ]
fin 2 — OV (MCU ALU Overflow bit) : daudanisiialernos Idadluniielszuanania
= 3 a o Qs o = ¥ o
ASIAMEATILaYaeTn (ALU) W8 MSunMsMuIalUUAAIAS DInNELUUABNNAILA

«0” = waant luifa Toros Inad
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«» = waaniinalenes 1vad aanalddanlduaaunIomnonamsiasunala

v oA o 1

1uAD Unansla N

=Y . a Y v a3 4 v

91 — Z (MCU ALU Zero bit) : dauanudwadniitu “que” YBInHeITUIANAN
= '4 a

atlaraasuazasIn (ALU)

o

«0 = waanws lsluend

a

4

o 4

«1» = wadniiiugud
a _— .. a F% A A !
{ie 0 — C (MCU ALU Carry/ Borrow bit) : Sauranudanisnansesuveanilslszurana

= L4 o
nentlafmansitazaodn (ALU)
1A ¥ =Y ) o a -4
«g~ = lij§insnanieennia MSB voWadWitAaTY
3

«1” = JiMInan10enINla MSB YDINAANT AT

~ d
2.2.9 msssalululasaeulnsames dsPIC30F2010

9
dsPIC30F2010 3945UN58UIUNITOYHAIBLIUATY

4 =) o ) A 1 dy
1. tWIIDT- BOUTIHH (Power-on Reset : POR) Lﬂumﬁwmummﬂmsma"lﬂmm

2 mM5sanul MCLR luvaizinaviln@ (EXTR)
- A = A
3 m5sanvl MCLR lu Ivuaaay (SLEEP %130 IDLE)
a a' dd ot ° =Y
4 MsSwailoanniondaen Inwes luvagiauilna (WDTR)
o o 1
5. U51210193 159 (Programmable Brown- out Reset : BOR)EIUMSIAIHBI91NMS
. e o iy A | . =i
10 lWdeeanszan Iidssaadnanmua
6. MI3LTADINAINI RESET (SWR)
= A1 2 oo 4 E=y
7. M5 A9 UIRDSUAVDIANY (TRAPR)
=) P Y a A Pht = I'd -~ v 9 o
3. MsSwaiioanneol 1daranaia n3e91Ms 1u39mAT W gandelundeusinau
¥
o o 3 @ N . .
Talsiraru st udrFueaase (11 legal opcode, or by using an uninitialized W register as

an address pointer : [OPUWR)
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RESET

ey
sumuneAiags

SLEEPIDLE
I ;
S 4 §
Tugmendhoninef - ,
e ek

ox g & i
it ivhioy L

I

-
T oUawseR

BORE:

- fogf  ma
SHARITLALRENE (TRARR]

¥ &

; Iy —
- endiRanaNma JOPURR

aa dli' d‘ Yy )
2.2.10 iﬁ’sﬂﬂi’)iﬂ!ﬂﬂ?“ll@xﬂﬂﬂi%‘lﬂﬂﬂ]iﬁA"Bﬂ

A4

j
/1

a Jd a
RCON (Reset Control Register) : 3 30ABSAIUANATI LA

51t 10 Taezunsuvesszuylulylasaen Insaiaes dsPIC30F2010

15  dm14 0 Om13° Wm12 7 dm1t 010 1m 9 iin 8
TRAPR | IOPUWR | BGST | LVDEN | LVDL3 | LVDL2 | LVDL1 | LVDLO
RIW-0 R/W-0 R-0 RIW-0  R/W-0  RMW-1 RMW-0 R/W-1
i 7 im 6 14 5 iig 4 13 11§ 2 1§ 1 1m0
EXTR SWR |SWDTEN | WDTO | SLEEP IDLE BOR POR
R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -1 R/W -1

511 11 RCON (Reset Control Register) 3 3e1AD3 AILANN1I3 159

a a a 4 a o 4
@ 15 -TRAPR (Trap Reset Flag bit) : Tauvlanuaaimsiiaswaiioaninmsdunesiddves

P
W

=D
ax=

A Y 1A = dyq 3
nd_lu “1” IWOULIINUNITILEALUUULINAUU

104246
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= . g . a By
1in 14 - IOPUWR (I11egal Opcode or Unintialized W Access Reset Flag bit) : Hauranudanss
4 a = o Qs i o ] o o 3
At 99100l Idaianats nie mImsisssanes w dande lundeuiian ity
v

ABUAAAT T

<] A Y 1A ~ dya 3

W 17 eSSl UHinavuY
{i9 13 - BGST (Bandgap Stable bit) : TAUEAIEDIUZAMNUANAINUDITEAVLTIAUYDIINTT
ATIDFVLTIAUAT

“1” = ANUUANAIIAIN

[ ~ [l ~ a 4] ¢ A @ Y] c‘.

“0” = ANULANAIIN LUAIN MIDURDISUATBIVINIIATITILLIIAUAT (LVD) 9N
Adonia
= a 1~4 = @ Qr c;
U# 12 - LVDEN (Low Voltage Detect Power Enable bit) : YADUIDIUDINITATITIUVLUIIAUA

I~ 4 3 = o 1

ety “1” adwebanstiay (11314 ly dsPIC30F2010)
=N = - 3
1% 11 89 8 - LVDL3 LVDLO (Low Voltage Detection Limit bit) : UANVUAVDVLUYAVDING

@295 u 1 LVD

“11117 =1.24V
“1110” =4.6V
“1101” =43V
“1100”=4.1V
“1011” =3.9V
“1010” =3.7V
“1001” = 3.6V

“1000” = 3.4V

“01117 =3.1V
“0110” =29V
“0101” =2.8V
“0100” = 2.6V
“0011” =2.5V
“0010” =2.3V
“0001” =2.1V
“0000” =1.9V

0 7 - EXTR (External RESET (MCLR) Pin bit) : Taudamsifeusisanan MCLR
4 ¥
il “1ileiRansSauul

@ 6 - SWR (Software RESET (Instruction) Flag bit) : Taudanisifen5nanfiids RESET
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< A a ~ dy
el «1” ilonan s satuuil
o a 4 4
fin 5 - SWDTEN (Software Enable/Disable of WED bit) : Tian30qun13200%00n INioing
o
yoWAILI3
oy Y ol o
«1» = [Waldnueasaon Inwos
Y a3 o
«0” = Yarengaen Inwos
1% 4 - WDTO (Watchdog Time Time-out Flag bit)
[ A a ~ ;
ey <17 oA satauyuil
§ian 3 - SLEEP (Wake From SLEEP Flag bit) : Daudsamuzmsnnsianlvuaadl
«17 = ginsel luegluTnuaadyl
g 1
«o~ = gunsaioglu Inuaadyl
$i 2 - IDLE (Wake-up From IDLE Flag bit) : audagmuzmsnndiainTnualeda
«1» = ginsel luogluTnualoidn
d a
«o» = galnsaleg Ju Tnua laida
= = o
@1 1 - BOR (Brown-out Reset Flag bit) : Taudsmsfonsisaninusniensiza
< A a e dy
ety “17Binan s siauy Uil
= dy () a 4 2 9
DTl raNaIININANSINIIDT-DBUTIYANIY
a a 4
$i91 0 - POR (Power-on Resct Flag bit) : Dat3anisifiou5mainiios-sausise
< A A a dy
wrauilu <17 Giomnan s asanu Ul
ua =3 dos
2.2.11 pamuiinuesdnes Tl dspIC
va 1 a do t d Ao dy
Aoty luganiugudunei A lu dsPIC30F2010 UAl
o o o o o oo [y
1. fmuaszduanudifglunmsaeuaussdumessUa 1 8 sedy
1T o a a da | o 1
2. unasiiiiadyanamssumasila 44 uvas
w v W o A o [~ 2
3. 50e3unITAsInaze1n T straies vse lusiwaiesuniil (processor trap) 139D

) ' 1 = Jau & A ey
BIVUITYNIYN ﬂ?i@u&ﬁ@iﬁ'ﬂﬁﬂ’]ﬂcﬁ‘wg Vlﬂ@ﬂ 44U
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1aMARs RESET 2aeids GOTO 000000 —
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=4 =N 1 o = s o oo 4 o 9)
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9n15 Tm14  dn13  DOm12  dm11 dm10 1m9 im 8
Instois| - | - | - | - [ OVATE | OVBTE | COVIE |
RIW-0 U0 U-0 U-o U-0 RW-0 RW-0 RW-O
um 7 1im 6 15 5 6 4 g 3 1f 2 16 1 g, 0
[ - | - [ - [watrerR[ADDRERR|STKERR|OSCFAIL| - |
U-0 U-0 u-0 R/W -0 R/W -0 R/W -0 R/W -0 u-0

5171 13 INTCON1 (Interrupt Control Register 1) 35ameiaruaudmes s 1

=y . R . = a a s | Y
1U# 15 — NSTDIS (Interrupt Nesting Disable bit) : UASIANNIT dumoIsUasou
a o s
«0” = you IRIMIDUINDS S1/aden
1 = do ¢ o
«17 = higeuldunmsdumes suddou
=N T ° o
fia 14 99 11 Tudms gy svuaily <o”
=y a o = =N dor | &
1% 10 — OVATE (Accumulator A Overflow Trap Enable bit) : U@ UL0LUaN13 BueessUaan
= o = o
msina lores Ianvowenfiyames A
[~ A g = a do | & dy
el 17 o upiansouw o3 s UatuUil
= a <1 = = do o
1% 9 — OVBTE (Accumulator B Overflow Trap Enable bit) : USUDUIBILANTTOUIABTI Yan1n
= o o L4
nsina lo1ed Iadvoenayines B
o A o = N dou § & dy
el “17 s uLIamsdumessUauuil
=Y T o I~
a7 89 5 lnes lgau Sruaily «o”
= =y ° a o
T 4 - MATHERR (Arithmetic Error Status bit) : Tnudamsfinsmasincnaaiianaia
[~ A Y a o dy
EATlU “17 VoINS AR MUAANAAMUU
§in 3 — ADDRERR (Address Error Trap Status bit) : Sat8amsidnfaueams aianaia
[ A v a = dy
eyeudly <17 teLIINMITINAANUHANA ALV
=Y a 2 =4
U# 2 —STKERR (Stack Error Trap Status bit) : umg%’dﬂ’nmﬂwmmmm;@m
I<{ A 9 a a dy
ety <17 INoUIIMSINAN NURANA ALV
=) . . . = 9 a o A
16 1 — OSCFAIL (Oscillator Failure Trap Status bit) : YHOLAIANUHNANDIAUDIIIINUUA
oy ainiim
[ A E = a dy
E¥eUTli <17 IWeLIIMSINAANURANAIALL L

Fa 0 litms1Fau smuady «o”
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fn15 dm14 19m13  Om12  Tmi1t On10 a9 iin 8
ALTIVT | DISI - - - - - -
R/W -0 R-0 u-0 U-0 u-0 U-0 u-0 u-0
am 7 ip 6 GRS {ip 4 1m 3 1ip 2 1 1 im0
- - - INT4EP | INT3EP | INT2EP | INT1EP | INTOEP
U-0 u-0 U-0 RfW -0 R/W -0 R/W -0 R/W -0 R/W -0

51/#1 14 INTCON2 (Interrupt Control Register 2) S3amesnIunudumesTId 2

~ a o =Y a do (o
UM 15 — ALATIVT (Enable Alternate Interrupt Vector Trap bit) : UL UIDIUANITNOUIADIT 5Ué
d a
INKDILTTY
A 9 a dor | o d W
“0” = mﬂﬂ“l%@]131qaumeiiﬂm’mmmwaﬂ
=} 3 a s | o =)

“1”= Lﬁﬂﬂcl"])'ﬁ"lﬁ'lﬁ'ﬁ]um@ﬁ5'1Jﬂ!ﬂﬂm@§Lﬁill
119114 — DISI (DISI Instruction Status bit) : UAUAAIAD LA DISI

“0” = A9 DISI e

“1” = 709 DISI MY

. ET——r ~ 4 o d o o 2
DISI (Disable Interrupt) nJummﬂmamamﬁaummiﬂﬂmwmmmntﬂunm 16,384
a o w Al U & = @ a a
lasRadids (1 lwRasduiiunar 1 lefavesdygininiinivgn)
a ] ° <
T 13 o9 5 lifimsIFausmuamiu <o”
119 4 — INT4EP (External Interrupt#4 Edge Detect Polarity Select bit) : TARDAVDUV T QYY1
~ da | o '
@uLﬂ@ﬁiﬂﬁﬂTﬂu@ﬂ‘B'ﬁN 4
Y
«o” = JauionuouwTuvosday g o
v

«1» = Jadenvevuasiuvosdyan
1 3 — INT3EP (External Interrupt#3 Edge Detect Polarity Select bit) : danonua U Ty
= do | & L]
@ulﬂ@ﬁiﬂ@lﬂ’lﬂu@ﬂ“ﬁ@ﬂ 3

4
«0” = daidonvounuve iy

oy
= =) nd? 4
“1” = UALADNUDUAIVHUDITRY 1D

o

1 2 — INT2EP (External Interrupt#2 Edge Detect Polarity Select bit) : Tadonvou, Y
Sumeisaneuenyo 2

1 4
«o” = fidonvounduvesdyyn

Ty
=9 =1 dgl L7
“1” =UstaanuayadvUHUB iyilﬁm
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[

{if 1 — INT1EP (External Interrupt#1 Edge Detect Polarity Select bit) : TadonvauI Ty
Sumes Tldnouenwel 1

3
«0” = TAABAVOVVIVUVRIT WM

g o

¥
«17 = TR NV UV UV IT R 1D

o g

{J# 0 — INT3EP (External Interrupt#0 Edge Detect Polarity Select bit) : Jadenvound Y
a o & 1
@u&@@ﬁiﬂﬁﬂTUu’Oﬂ%'ﬂﬁ 0
b4
“Q” = mzﬁaﬂm@um?ﬁummﬁmmm

g 0

Vv
«1” = finAonUsUalTUUe T YN
H A I's a & L4 @ W =2
2 1FSx  1DuSsameduansaniuzuanyeensdumesTUA lasA1onys x MU
PPN S A Asa 4 3 ay @ A ~
MNOEvs s a3 15109910 1u dsPIC $59enes IFS YiadU 3 A1 A IFSO, IFS1 Lag IFS2 (MmN

Yy A a Vo a o a S [ &
ADINNINUDIN dsPIC 3JLlﬁ'ﬁflﬂn‘l‘!ﬂﬁmme@um@iiﬂﬁNWﬂNTU

15 Tmi14 0 U813 0 dwa2  dwm11 w10 TR 9 g 8
["oniF | BCUIF | 12cIF | NVMIF | ADIF [ ULTXIF | UIRXIF | SPILIF |
R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0

fn7  1m6 5 5 upd. 0 im3 > (Oag 4 1 iR 0
[731F | T21F | OC2IF | 1C21F [ TIIF | OCUF | ICIIF | INTOIF |
Riw -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0

g‘ﬂ‘ﬁ 15 IFSO (Interrupt Flag Status Register 0) ?%mmfuﬁmﬁmuzmiSuma'ﬁ”ﬂ@? 0

a =N a o | o
)% 15 — CNIF (Input Change Notification Flag Status bit) : Taugaianuensoumessua
4 4 )
disannmsiasunasasiniivl CN

[ A 9 a a do | &

Fu <17 iiteudamsinadumeisla
=Y o = P | & A
i 14 — BCLIF (I'C Bus Collision Flag Status bif) : TangasaniuznsdumessUaiiodnn
3/ a [ 2 < 4
Foyananmalulugasedule I'Cavauysl

o Ay a a dw 1

<17 iioudansiaduneITUa
= a a o
3 13 — I2CIF (I’C Transfer Complete Interrupt Flag Status bit) : UALAAIANIUSNT BUIADT
o A ' ] o 2 3 o
$YdiTesnnmInenoadoyalu lugassuulid I'Casauysu

[ A 3/ a a do | o

@ <17 ieudamsinadumessla
{in 12 — NVMIF (Non-Volatile Memory Write Complete Interrupt Flag Status bit) : UauaAg

a dw | J A a Y] ' o ¥ Aa 3 o
ﬁﬂ?u&ﬂﬁﬂulﬁﬂﬁi1JGlLu'EN5]Tﬂﬂ'ﬁﬁJEJ‘L!"Uﬂgﬁiuﬂuﬁﬂﬂ’ﬂﬂﬁ]ﬂlﬂuﬁﬁ@ﬂ‘v\ﬁTE)‘JJLﬁi%ﬁuuﬁﬂl

I<{ A 9 A a s |
Sy <17 ieudamsinaduwessUa
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$6 11 — ADIF (A/D Conversion Complete Interrupt Flag Status bit) : LalaAId0INENIS
a o o ¢ A ar [ o3 aa
SumeidydiiiosninnisudasdyanvesTugamlasdyaginezuiaeniuatneauyy
o
Auy ol
I A g a a do (o
Ty <17 ieudamsinavuaesiTua
= a = 'd
1% 10 — UITXIF (UART] Transmitter Interrupt Flag Status bit) : UAUHAIADIUSNIITOUNDT
v A o
SUditeennmsulasdyanaveduga UARTL
o3 A 9/ a o do 1o
W «1” iandeamsinasumessua
= =N a dao | &
1@ 9 - UIRXIF (UART1 Receiver Interrupt Flag Status bit) : ummmamuzmiaumaiiﬂm
Y [y o g
ifipsnnmsiudeyaaseduuesluga UARTL
2 A g a a do (o
S <17 iaudemsinadumasisia
=y = a s o
{in 8 — SPI1IF (SPIl Interrupt Flag Status bit) DanaasaouemMioumesiannluga SPI
o A g a a da (&
Fu <17 Wondensinadiasssia
=Y /=% = daor | & 4
1§ 7 — T3IF (Time3 Interrupt Flag Status bit) : ummmammmiaummﬁ'ﬂﬁmﬂ"lmum 3
T g A oy a a da | &
<1 iaudemstiaoumes sua
a a a da 1 & o
1% 6 — T2IF (Time?2 Interrupt Flag Status bit) : Ummmamuzmiaumaﬁﬁﬂmmllmum 2
<] A 3) a a dor | &
<17 iiendemsinasumesisia
1191 5 — OC21F (Output Compare Channel 2 Interrupt Flag Status bit) : VAUAAIADIULNIT
a do | o T
SumessUannlugaulssufisudeyares 2 (0C2)
J A 9 a a o (&
<17 Wiendamsinadnesisua
=N a = o
1 4 - IC2IF (Input Capture Channel 2 Interrupt Flag Status bit) : UL ANTADIUTNITOUNDT
o (o v ar ]
SuaninlugansnndudayaIuees 2 (IC2)
< Ay a a du (&
<1 iiendemsinndumessia
= a = do | o
1# 3 — T1IF (Timel Interrupt Flag Status bit) : ummmﬁmmmmumaﬁﬂﬂmﬂ”lmmi 1
I Ay a a do (&
15 <1 iWleandamsinadumess1la
§in 2 - OCIIF (Output Compare Channel 2 Interrupt Flag Status bit) : IALAAST0INENT
a do (& '
SumnisudnnluganSouifisudeyages 1 (0C2)
3 A U a a do | &
W <1 iieudemsinadunessla
=N a a 4
1# 1 — IC1IF (Input Capture Channel 1 Interrupt Flag Status bit) : USHIAAITDIUSNITOURDT
w | & Y] [}
SUaninTugansrndudya e 1 (IC1)
o3 A 9 a a do | o
3 <17 ieaudamsinadunes T1a
a a N do | o
1% 0 — INTOIF (External Interrupt O Flag Status bit) : fiauaaaa01urnIouneislaan

RN IINBNYDI 0
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o A g a a S (&
L‘IJ'L! “1” LW@LL%QﬂWiLﬂﬂﬂuLﬂﬂiiﬂﬂ

SR5 Tm14  Omi13  dmi12  Osi11 Gmi0 DR 9 16 8
[iceIF | ICSIF | IC4IF | IC3IF | CLIF | SPI2IF | U2TXIF U2RXIF |
RIW -0 R/W -0 R/W -0 R/IW -0 R/W -0 R/W -0 R/W -0 R/W -0

7 1m6 19 5 iim 4 0m 3 g 2 1 1 {m 0
[INT2IF | TSIF | T4IF | OCAIF | OC3IF | IC8IF | IC7IF | INTLIF
R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0

~ an 4 a o
317 16 IFS1 (Interrupt Flag Status Register 1) e LaasTn s umoT A 1

$# 15 — IC6IF (Input Capture Channel 6 Interrupt Flag Status bit) : DALAASTDIUZNIT Sumes
$UAnndaananeusnyes 6 (IC6)
i <1 disudsmsnesmneisld uiins 1au dsPIC30F2010
10 14 — ICSIF (Input Capture Channel 5 Interrupt Flag Status bit) : TALEAIADIULNT dumes
$1lfan Tugansaadudyanmyes 5 (IC5)
5l <17 ieudemis e maessals luiins 14y dsPIC30F2010
16 13 — ICAIF (Input Capture Channel 4 Interrupt Flag Status bit) : TAUAAITDIUENT dumos
flfn Tugansrdudyanared 4 (1IC4)
iy <17 ioudamsifesunessald Tufinis 41 dsPIC30F2010
il 12 — IC3IF (Input Capture Channel 3 Interrupt Flag Status bit) : 'ﬁmmmﬁmuzmiauma‘{
$1dan TugansaedudyaInwed 3 (1C3)
i <17 iioudamsifedumessud Tutins 19 dsPIC30F2010
1if 11 — CIIF (CANI Interrupt Flag Status bit) Dauaasamuzmsduaessann luga
CAN1
1= ieudamsifaduaos s iins 141U dsPIC30F2010
{9 10 _ SPI2IF (SPI2 Interrupt Flag Status bit) :Tauaadraimugmsdwaessilanniuga sp2
iy <17 dioudamsifadumessald Tutinms 11 dsPIC30F2010
$7 9~ U2TXIF (UART2 Transmitter Interrupt Flag Status bit) : Giauaaqeraugmsdumeisud
1nnsdedoyaluga UART2
iy <17 iioudansifadumessUa Tutinslda dsPIC30F2010
$in 8 — U2RXIF (UART? Receiver Interrupt Flag Status bit) : Jauaadaa1ugmsduaessua

@ =1 Qy
1AM sudyaas vduve luga UART2



26

S <17 ieudamsfasunedsUs Taifims 19y dsPIc30F2010
M 7 — INT2IF (External Interrupt 2 Flag Status bit) : UAUAASEA0IHEAIDMABITUAIN
NMIUDNFOY 2
<1 iiloudemsiaduineiSUd
9 6 — TSIF (Time5 Interrupt Flag Status bit) : Tauaasaa1uemsduwes sdnnlnwes s
<1 iifoudemsiasuneisud Lifints 19y dsPIc30F2010
$# 5 — T4IF (Time4 Interrupt Flag Status bit) : Daugasaa1uzmdunes sidnninues 4
5«17 iteudimsiAndune s lifins 19 dsPIC30F2010
1% 3 — OC3IF (Output Compare Channel 3 Interrupt Flag Status bit) : TAUAAIADIULAT
SumossldnnIuganSvufeudeyares 3 (0C3)
<17 ifoudsmsfadunei$ld Lifins 1494y dsPic3or2010
1ia 2 — IC7IF (Input Capture Channel 7 Interrupt Flag Status bit) : Douaasaormemdunes
Sidnnlugansiedudyapasos 7 (IC7)
§u <17 iteudimsiAnauinef5U8 Wifins 19 dsPIC30F2010
$f 1 — ICSIF (Input Capture Channel 8 Interrupt Flag Status bit) : DALTAIANIUEATOUIADS
$1ilannTugansndudeya uges 8 (1C8)
flu 1 iioudemsiasumessud Tidnas 199 dsPIC30F2010
0 0 — INTIIF (External Interrupt 1 Flag Status bif) : UaLdasanInzn1soumessUann

NMYUBNYDI 1

A 3/ a o do | &
L‘ﬂu “1” Lwallﬂﬂﬂ']'ilﬂﬂ@umﬂﬁﬁﬂﬁ

n1s fr14 dm13  dmn12 dm11 Dm0 @9 im 8
| - | FLTBIF | FLTAIF | LVDIF | DCIF | QEIIF |
U-0 U-0 U-0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0
dn7 dm6  Om5 dmd4  Gm3 Um2  Un 1 im0
| PWMIF | C2IF | INT4IF | INt3IF | OC8IF | OC7IF | OC6IF | OCSIF |
R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0

'g'j‘ﬂﬁ 17 IFS12 (Interrupt Flag Status Register 2) S3amesuansausdunesSUd 2

i 15— 13 Tuiimsldau smuaihy «o»
=Y =N a a o 4
U# 12 — FLTBIF (FAULT B Input Interrupt Flag Status bit) : JauaaimsiiadunessUdnn

BUWA FAULT B



27

3 A Y a a do [ &

Wy «17 ivoudemsinasuwmessUa
a a a oA LY r's
1J¢ 11 — FLTAIF (FAULT A Input Interrupt Flag Status bit) : dauanamsinadunessaan
dUNA FAULT A

F <17 iWeudesmsiiadunes sid
a a Aa a L4
19 10 — LVDIF (Programmable Low Voltage Interrupt Flag Status bit) : UALTAINIINADULADS
o 4 cv a o'
FUA1NNTIIVUTIAUAT (LVD)

2 A 9 a a dar | &

W “17 1ivoudanmisinaduwessUa
=Y =N s oa do o
1% 9 — (Data Converter Interface Interrupt Flag Status bit) : TauaaIn1sinaonosslaan
Tugaeunemsuasdeya (DC)

Fu <1 ioudsmsifadumassia 1ulins 191 dsPIC30F2010
= a a o -4
1% 8 — QEIIF (Quadrature Encoder Interface Interrupt Flag Status bit) : UAULTANNITINADUINDS
o (& 9 o 4
SUannlugadnsHanuun1eas 11903 (QED

[~ A 9 a a dar | &

Wy <17 iendemsnadumessUa
1@ 7 — PWMIF (Motor Control Pulse Width Modulation Interrupt Flag Status bit) : {ALEAINTS
a A do o J .
NADUINBIT1AN INAa PWM AIUANNDIADS

<17 ieudsmsinedunessile 11Tn3 14911 dsPIC30F2010
=N = o A S o
£ 6 — C2IF (CAN2 (Combined) Interrupt Flag Status bif) : Uauaasn1snnduinessldnn
Tuga CAN2

iy <1 eudamaiiadumessald Tilinnsldau dsPIC30F2010 |
o =N =y Ju 4
Us 5 — INT4IF (External Interrupt 4 Flag Status bit) : TAuaaIanIueNToUADI3UAIN
MUUBNYDI 4

F <17 iendsmsifadumessia Tudns 1491 dsPIC30F2010
= a = o 4
U# 4 — INT3IF (External Interrupt 3 Flag Status bit) : Ummmﬁmuzmiaumassﬂmmﬂ
MEUDNFDI 3

<17 ieudamsiiadunessila Tusins 141y dsPIC30F2010
1/9 3 — OCSIF (Output Compare Channel 8 Interrupt Flag Status bit) : TAUAAITDIULNIT
= do § o = =} ) ]
sumossann luganlSouimsudoyases 8

Fu “17 ioudanisiiadumessud lutnms 41y dsPIC30F2010
1% 2 — OC7IF (Output Compare Channel 7 Interrupt Flag Status bit) : UANAAIANIULAIT
a Cw | o =3 Y ]
sumaisUaninlugafSouineudeyayes 7

Flu <17 iioudamsinadumessila luninsldan dsPIC30F2010



28

{in 1 — OCS6IF (Output Compare Channel 6 Interrupt Flag Status bit) : UALAAITDIUSAT
=Y do 4 =3 =1 9 ]
BumassUannluganlsoueuvoyawses 6
[~ 4 a a Jo | & v
S <17 ieudamsiiasunessald lulims 191 dsPIC30F2010
119 0 — OCSIF (Output Compare Channel 5 Interrupt Flag Status bit) : DALAAITDIULATT
a s | & = ~ 9 ]
gumessUannluganlSououvoyawes 5
[ 4 a o dar | & ]
S <17 ieudamsifadumessud Tutims19au dsPIC30F2010
Ay
2.3 msfedeyaaynsnladliluga UART T dsPIC30F2010
QAN
2.3.1 paumaniAlapaylvedluga UART lu dsPIC30F2010
A Y a 3 o a
1. oestoyauundesnan1a (Wagiwans : full-duplex) Tuluw 8 uag 9 1a
A d' 9 o a;l A ~ 1
2 Aonmsdemisiasdoyatuunidiaauianisag (Bven) #5900 (Odd) waz bl
¥
A371980UTANISA (None) dmFug1luny 8 Pa Niiariga(Stop bit) 1 %50 2 U9
3 §im138IRSAI1UPA (Baud Rate Generator) YU1A 16 19 fmsuMruatanIzuaz
Y I~ A 9 o A o J
amufsﬂumsﬁ@mmagaﬂuﬂmuaﬂaaszmaaﬂnﬁzmﬁmqmmaﬂug\a%mm
Y
4 fufiasaiuon ldaaud 38 TaseIurh (bps) 99 1.875 Wz IaAsIUIN (Mbps)
Y o 1 o ad t 1Y
5. fvliesdoyauids (TX) Hazaniy (RX) Y1 4 137 LENTIUNY
s Y 9§ a ) =S| d' @
6. Hieurdanudideranaialunitid1es vean13dBa1s A1UITAATIVIVANY
a A o Y
Rananalumsdadstoyaeynsy Taun
b4
7. ANURANAIANINNI3 A (Parity Error : PE)
8. 5U si’llmql,ﬁllijﬁu (Buffer Overrum Error : OE)
9. l5udoyaianain (Framing Error :FE)
@ a s | & 9) =N 3
10. ﬁuuﬁuummmmsa“lumﬁaumaﬁsﬂmmmma (Foyain 9 1 “17)
a S | o I3 o " @ 1 1 @
11. SuesSddnninesuendumietusEnImI daazudeya (RX)

12. eunsaia i Inaua Loopback



29

Fusinanguan

—>  idudeyatnaynan

UxRX

—P  fhdeiayaeanaynsy —
UXTX

~ 1 g 4
51l 18 laozunsunaasdautlsznoundnyeluga UART Tu'lulnsnoulnsames dsPIC

232 Temmeinldluluga UART fifisdu 5a2 fe
2321 UxMODE 181uTnuanisieuvesluga UART Taudagnys x idutav 1
=} . . 4 o [ a =
3o 2 inszlu dspic @1u15015¥y1uga UART 182 ya dwdulu dsPIC30F20108 19A 99
smuaiilu UIMODE
2322 UxSTA Wirrasaonus lumsfauues Tuga UART Taodasnus x Wuiav 1
4 . v o o/ a =
wio 2 maelu dspic @n1satlszyluga UART 18 2 ya dmiulu dsPIC30F20108 1A 99
° [~
fvuaiu UISTA
2323 UxRXREG MWiaasaaiuslumsianuesTuga UART Taofasnys x 1fu
@v 1 1de 2 w3z lu dspic ansatlszqTuga UART 14 2 ga dmsulu dsPIC30F20108 199
<KX o 3|
e muay UIRXREG
2324 UXTXREG MuaasaanuzlumsianvesTuga UART Taudadnes x 1y
v 1 wie 2 sz dspic aunsanlszqTuga UART 14 2 e dmfulu dsPIC30F20101 190
Q o o3
vd vy UITXREG
232.5 UxBRG MuaaanouzlumsiauvesTuga UART Taefadnus x iy 1
=] . 3y 3 [y = =
w30 2 a1z dspic asalszaTuga UART 18 2 ya dmiulu dsPIC30F20108 194 99
smuaiilu UIBRG

UIMODE (UART MODE Register) : 33093 fnua Inuansiinuvesluga UART



30

=

Sm15 Om14  om13 dm12  dm11 dm10 15 9 {p 8

UARTEN - UsSIDL - - ALTIO - -
R/W -0 u-0 R/W -0 U-0 U-0 R/W -0 u-0 U-0
iR 7 IR 6 im 5 i 4 1% 3 am 2 i 1 1m0
WAKE | LPBACK | ABAUD - - PDSEL1 | PDSELO | STSEL
RAW-0 RW-0 RW-0 U-0 U-0 RIW-0 RW-0 RW-0

51/ 19 UIMODE (UART MODE Register) 5 anoimriua Inuansieauuesluga UART

= a4 = o
$a 15- UARTEN (UART Enable bit) : Dadueiiamsiiiaiuvesluga UART
«o» = Aaeiiansieuvesluga UART
< a qy e 2 Ad 9 "t Y
w17 = Fueidald Tugaiihau vimesaiifuadesszgnaediiuluga UART
a 12 ° [~
e 14 Tams 1o dmuetlu «<o?
$a 13-USIDL (Stop in IDLE Mode bit) : Iaffmualiluga UART ngaiamlulnuale
1A
o o ) 1 aa 1 a g
w0 = Sanali¥luga UART thade ) uithdfigozidrg Inualemana

a A

«17 = gam3hamues luga UART Hunngingy dhlnualoda

T
o oA

Faf 12 wag 11 Wiasldau fnvaidhi <o
{in 10-ALTIO (UART Alternate I/O Selection bit) : Sadonlfaruvwesa UART asulums
AadofunesneynININUMIWEUNESANAD
a9 uaz 8 ludimsldau smuadu Q2
§in 7 - WAKE (Enable Wake-up on Start bit Detect During SLEEP Mode bit) : Tadweoibald
Tiga UART a1y (1and)) LﬁamamwuﬁmL’éuéfﬂummzﬁc‘ffﬁgag'“luiﬂmaﬁﬂ

“«or = ﬂmamammmmmu

“1? = mummammmmmu
{in 6 — LPBACK (UART Loopback Mode Select bit) : ﬁﬂLﬁ@ﬂiwmmiﬁnmuuuqﬂuﬁﬂmm
Tu9a UART

“0” = ﬁmmﬁammmmmf}’

“]” = Lgumﬁammmmmﬁy
i 5 ABAUD (Auto Baud Enable bit) : Tasuemsidondasiuonda lula

[

«on = Sudnyanunna Usxkx Toudhglugansndudyguduyn (1C)

[ 3 1 @ o a
«1» = fudanamnumesa Icx - flowdnglugansinvudyguauna 4C)

a [} o [~
e 3 wag 4 WM 1 Svuetiu <o”



31

fin2 849 1 - PDSEL1  uag PDSEL2 (Parity and Data Selection bits) : ﬁmﬁaﬂgﬂtmu%ga

YT

a 9 1A A Qdy
«00” = 8 Uadoya lTulidansa

a

a9 =Y 1

Qdyd
«01” = 8 Uavoya UanITAun

a = a y = 4
«10” = § Padpya Uawisatun

U

A3

a g aAa Qtdy
“11” = 9 adoya Lilidaw3a
$f 0— STSEL (STOP Selection bit) : Datdensmauiiailaiensedianya (stop bit)
=3 o oy 9 =
“0” = pontiadaie 2 Ua
= o 9 =Y
“1” = gendalaio 1 1a
a 4 EAR
UISTA (UARTX Status and Contron Register) : 39016103 AJUANLALLAAIADIUMIUA

9
Yoyaluluga UART

fm15 14 D13 dm42  da11 Omi0 1A 9 1 8

[umaset] - [ - | - [urxBRK[ UTXEN [ UTXBF | TRMT |
R/W -0 uU-0 u-0 u-o R/W -0 R/W -0 R-0 R-1
EN 7 6 5 5 m 4 i 3 ip 2 151 1 1m0

[UrwiseL1 | UrxiseLo | ADDEN | RIDLE | PERR | FERR | OERR | URXDA |
R/W -0 R/W -0 R/W -0 R-1 R-0 R -0 R/C -0 R-0

317 20 UISTA (UARTX Status and Control Register) 3301AD3 AILANLALHAAIANIUNIBAY

Yoyaluluga UART

=Y = = do (o
$ie 15 - UTXISEL (Transmission Interrupt Mode Selection bit) : iaidenmsduineisldlums
denendoyn
= o dw & A [ v o Ja 1
«0~ = iAon iR dunes sUAiedeyngndein ludedWs Sameiddedoya
Y

P Y a = o | & A LR o A A dao 1 Y
«1» = iAon IR iAansBwnes sUAlodoyagndedin T dsTWs Smmeidrasdoyauay

U U

Y dao 1
YoyagndaliliSeudes autiviesfidaina
a ¥ o <3|
Ta 14 B9 12 lufims Mausmuady <o
fin 11 - UTXBRK (Transmit Break bif) : Iamuanisnyadedoyn
4 @ o 1 A
«0” = IWBsA ULTX densimsdadeyamuilnd
o o Y o a £ 1 9
«17 = ymeiaulTX gnihldiduneidn “0” Tangamsdaveyn

fin 10 - UTXEN (Transmit Enable bit) : Iaduoliamsdedoyn



32

o = aaediadadedeyaluluga UART ¥ UITX  gnadugu 1ag399sniuqun
4
NoIN
<3 = Yo 1 9
< = Buoifialdwadedoyaluluga UART 41 UITX gnauulag UART
= a o Jo 1
1% 9 - UTXBF (Transmit Buffer Full Status bit) : Ummmamuzmmm\hwmmm
&% Jau 1 [ v d o A a 1 ad
w0 = Slmedddadideyadsliifiu sunsofudeyaiiumAn1dBnediaios 1135
o do 1 A9 4 . . = dy 1 9 A 1 A
w1 = tillosiadfidoyaif transmit butfer is full Saflennsasimlaifisandhe)
A a o o
msisansomassmInszih Inoaszuaumanialuluga UART
= = 1 = a 4
19 8 - TRMT (Transmit Shift Register is Empty bit) : ‘UﬁLLﬁﬂﬁﬁﬂ1U$‘i’fﬂy‘a’JNﬂJ’0\Wﬂ§i]’dkﬁ’e)‘i
AE
a |aa da 1 T 1 3 [ v g to
«o" = 3Taaeidadeluluga UART Tt uaasd msuaasdoyade hiiadiu

=

St S 1 @ S 1 1 '
«» = FWTamasdrdauaziwimaidraaluluga UART 19 Uaadd nIEUIUNTS

AR

3/
LR £y a k4 o

3/
AIHIUVOYDITIITU ‘Wiﬂuﬂ1ﬁuﬂfﬂ§ﬂ1ﬂﬂ@ﬂ%@gﬁ§ﬂﬁ1ﬂﬁ\l mﬁmmmmu"lﬁ'mmama

af

o °

Bo1 MsansomAssmanszsirlavassuaumsnieluluga UART
a7 1as 6 - URXISEL1 4z URXISEO(Receive Interrupt Mode Selection bit) : 1ia1a9nn1s
a Jw | o o 9
Suwessavosmssudeyaluluga UART
a a do | O A Yo 9 < a
«0x” = dauWanvesmsdumessldie e ldsudoyamsaauysl

ar k4

=Y =N do | o A a o =
«10” = Jaunanveensoumes sUdwe (WalvinoI AT VUNUIUIBYA Y4 VOIVUIA

ar I'4 L QA CYREY)
Trilosgata FNA0 3 AI0NYI
= = Jo | & A W o v &Y I~ " v Ay

«11” = iauranvosnsdumes sUare o tinimasadTuiveyaay ININVNYBYD 4
AIDNYS
% 5 - ADDEN (Address Character Detect) : DAIABNNITATIVIULOAATA (bit 8 of received
data =1)

= =Y dal
“0” = AN ANNNEINITDH
=4 =Y [ A A 9 o -
«» = @ueiansasretuneamsaiiofionld luga UART HrauluTvue o Ua
=N 1 = o v 1 o o o
Tasiaflduanonnsaie dns deuiiuc” uai i lddmnualdhamluinue 9 Ua ms
o d'Q d” 1 L}
Mruaniailaz ludanalan
9

6 4 - RIDLE (Receiver IDLE bit) : Tiaueaaan1usveidisy (@atienu Idiivsod1ann))

«0” = §rfudseglumsznissudeya

@ a [} Y o
“1” = 325 vog lunseaey nIouiY

v Fy
1% 3 — PERR (Parity Error Status bit) : Saudsanuiawaialunisa @adion oo
10e7)

1 = = d?
“0” = TulianurRanananavy



33

N a =y QdyQ :g 9} a
“17= Nﬂ’.ﬂllNﬂ‘wﬁWﬂVINW']WILﬂWUuGlu"UBSRI'ﬁﬂ%QU'L!

¥
=Y . . =Y a 9/ = 9
$# 2 - FERR (Framing Error Status bit) : Daudsnnudanaamamauvoya @atio 1atios
L} =]
26191A81)
1 =% = 3
«0” = TufinnuRanaIANATY
= = Qdya dgl 9 LY
«1» = fanuAanaiamemsanadu ludoyailagliu
s = =Y LY do @
{in 1 - OERR (Receive Buffer Overrun Error Status bit) : SaudesnnuranainnndHmesdaiu
Joyaiiu
14 ) = 3
«0” = JiTANURANAIAINATU

ar 9 = s

=\ = A @ o o = 3 J a dy
“1” = llﬂ'.]']llWﬂWa’]ﬂlu’ﬂﬁﬂTﬂUV‘ILW@ﬁﬂ?ﬁU‘ﬂ'&)Nﬁlﬂu Lﬂmmclusum‘gaﬂ%fguu VAU

ET)

1 Y L] =Y s J o o I's
mmmmu"lmwmamamm ﬂ’l’ilﬂﬁﬁli’dnﬂiﬂﬂ‘Sz‘VI’IIﬂﬂﬂi%‘lJ’JuﬂﬁWN“M]‘V\lmL’Ji

1 0 — URXER (Receive Buffer Data Available bit) : Tanaasaomedoyalutivlivesdasy

k- 1

«0” = tiilesaasuna

w =g

Qs Jdo 1. | @ W
«17 = flieidrsudaiidoyacgednation 1 fAadnys

UIRXREG (UARIT Receive Register) : 33a1na3 s udoynvosluga UART

Sm15  Tmi4  Dm13 dm12 | dmr dm10 dm9 15 8
T - 8 B /fesseai W\ Bprs 3 s |
U-0 U-0 U-o u-0 U-0 U-0 U-0 R -0
s 7 191 6 in 5 151 4 im 3 g 2 1R 1 1 0
[URXZ | URX6 | URXS | URX4 | URG | URx2 | URXL | URXO 1
R -0 R -0 R-0 R-0 R-0 R-0 R -0 R-0

717 21 UIRXREG (UARIT Receive Register) 33einnidasudeyavesluga UART

a 15 - B9 0 lilFnmdmuaily <07

1in 8 - URXS (Data bit 8 of the Received Character) : Sadoyadi o ioda 8 dieiansduTnue
9 1in

$in 7 840 - URX7 89 URXO (Data bits 7-0 of the Received Character) : Tindoyauuin 8 9a

UITXEREG (UARTX Transmit Register) : 33a1a03aanadoyavoaluga UART



34

Sn1s  Tmi14 Om13 Smi2 st §m10 s 9 im 8

l - - - - - - - UTX8
y-0 u-g -0 U -0 U-0 U-0 U-0 W -x
7 i 6 fns . Ond fin 3 On 2 1 m 0
UTx7 UTxe UTXs UTxX4 UTx3 UTx2 UTX1 UTXo

W -x W -x WX W -x W -x W o-x W-x W -x

3171 22 UITXEREG (UARTX Transmit Register) 3 1@ 3@aed0yavoaluga UART

=Y ] o I~
fin 15 89 9 TlFnummuaniu <o”
1@ 8 - URXS (Data bit 8 of the Character to be Transmitted) : Indoyadi 9 50 dn 8 e
Tulvua 9 Ua
16 7 a3 0 - URX7 84 URX0 (Data bits 7-0 of the Character to be Transmitted) : ‘ﬁﬁ%}@y‘ﬁﬂmm
8 dandvansaa
aa o o
UXBRG (UARTX Baud Rate Register) : 3310031 1M1A0AI 100009 1UAA UART
& A Y =y g/ oo o A o v
ithisdmnosdeyavina 8 dn Tasdoyan@euns ldlumsdnauieimuadasiuen

14unTuga UART

Fygroudaudaya

Aoronfarudeysuuuiia
wuuidinvselusd

UIMODE
f 3

4 Tud
8 7 0 A ]

I‘"’“ ULTXREG lu drumaunamsdaiags

Tud luk

- ArupAnARaime dnds (TSR)

tevaniaysg FIFO - muRiides

- Wissnauztutirudan

Fynraduandayaadiu - fdefueeffld

AT mmasaads (TSR) ] |
ULTXIF
UTXBRK '
| daya I ——
< | ULTSR 3va3danad
oy A
— 0" HsnNau
b= 1" {innga
?
- doudams | . - bl
— PO #amg 16 Fygnwnim
tawda| N5A ndauinlingnuan
A A
AyaAuAu

P o o 1 -4
51l 23 laozunsumsinuvesiadedoyaluTuga UART voelulasnouIniames dsPIC



35

isudayalild
UITXREG l—l
t-c}

as = [ § --:
YIUIRAUTRYA : :
’ L r i

U1ITXIF im UITXIF gr:v.?’ﬂ'ﬂﬁnﬂéﬁ'mu'ﬁﬂsunsu
: b\ dayasadnus 1 :
: P gradldeiniimmedinds i
Om TRMT E .. 5 |—

. ; ¢
31 24 laozunsunawesmsdsdoynluluga UART voslulasnoulnsames

dsPIC

r |
ZL‘»—- Fuanufzuieys . ris

N A
/ &yanodsudays { ]
R e i o | .
fer suwdiie wuuidiaviaius v, ] 4 ]
i ; i Y
Tud Tk lud i Yust
15 3 3 4 : v ¥
RS UIRXREG ludn daurursiieinfudays

AN \ A
o dygealuesdaunen
LPRACK ),\‘ isFanpeiindy UIRMIF
: < dtded i 4,
/ vigSiiied )-ix
N ) 3§
U1TX L
P
i o
UIRX — P> UIRSR IridFimnei
L —— PERR
- azraduiimSusu
- BeRgeuniE FERR
- seaadulinugs e Rkt
s A ae o e §
- Auflafugsininude ——
Resdays % f g 16 T
- meaRgauMsangl ” & FrynruuRng

ngeudniinderues

~ o o o Y 4
511 7-4laezunsuasiauvesddiudeyaluuga UART vee lulninouInsames dsPIC



36

¥
3
3
3
A a8 %%&‘? [
§ 3| L
UtRX ;\ Y /< Ses i
: ;
%
‘
;
ULTXIF i ﬂ i
: ,
| L
£ A L
: - Sayaspuingng {
; | gninsneslERaet UIRRES
: Taynnauingg 2
‘ : gaenanliEEiniaet UIRXREG
s —o——s ;
a E
s RIDLE |

517 25 Taezunsunmvesmisivdoyaluluga UART voelulnsneulnsames

dsPIC

2.3.3 Mnualiluga UART 1911
Tuga UART NulnsaouInsaass dspic 1¥deyalugluuninesgie NRZ mma Y

a ¥

‘UGIL‘S‘JJWL! 1 ‘]JG] ‘UWU’E'JNEI 8 ‘Viﬁ@ 9 1ia Lmu‘]JWVHEJ 1 ’HS’EJ 2 U6 mumwwmmimaaﬂ%

)

Uug (even) 1301l (none) Taodndud oz ldzaluuy 8N1 Ao fidaisudn 1 On, dadoyn s

YA a

Sa uazTiallathe 1 0a m5y dsPIC30F2010 @wnsafmmnualaiiiia PDSELL, PDSELO WAz
3 = o« aa 4 1 o [ w
PDSEL Gaduda 2, 1 uaz o mwd1wuluivdwes UIMODE @umsnniaoauoaii
AsERFS D3 UXBRG ¥11a16 1a
8/ v
msudsdoyaluluga UART wuisiuung dedoyaiin LB wiodadedAyige
1 @ o T o [~ a o
Aoulasdiunazdadeyaluliuga UART ¥84 dsPIC aghamiuddszusnonnanny Ty
I¥snsuoauazunndeyaimiount Saannsadadoyald 2 Remandeudunasanal
=3 =N °
1.msduwedaluga UARTIY dsPIC30F2010 Trivinay
o 9 = AL = e -4 o
M8 Tasnsivaiin UARTEN Failuiia 15 1u3vdines UIMODE ualsala UTXEN
& = e 4 v aad a . o
Faduiaio lussames UISTA viundweia v1 UITX tag UIRX wgadmueld
° < 4 J a o w 1 ° a Aa 2
fautunneiaoianauazdunanINGIAY Tae liaulenshimuafiamafifadunou
v &
Wil
2. madateibaTuga UARTIU dsPIC30F2010
o Y a2 a 2 & A aa 4 a
in1gTeomsinaetia UARTEN duiluiia 15 1u3Tmaes UIMODE lavindluga
= o @ A a ~ £ g o 4 :1,
UART 929naaioiiandanniinan1ssise Fuilumsimuaaoiusludosdu mindunin

o g a @ X a =
Zoams limaussdealimsdueiianiendl e luga UART QRATIOLID U1
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o 9 <3| d = 4
UITX tag UIRX 1zgnilanooniinTuga UART annserh I lgmuiiunesaounmernyn
el 1dviun
g = a = ’ o e’g A &
wenontulunisziluga UART gadmoida arluliiesvisnuassgnianes

U

v
' V=Y = @ 4 [ & o W 1
L"BuLaﬂ’)ﬂ‘ﬁﬂﬂw‘/\lﬁﬂu%l\?ﬁﬂ”lugﬂ')']llNﬂWﬁ’]ﬂﬂ\?ﬂﬁﬂﬂzgﬂmaﬂiﬁjﬂ ﬁQUﬂﬁuUﬂﬁ'ﬁTU@ﬂﬂgﬂg
Iy i o a w < a v o 3
11‘1ﬂﬂ’]')gglclfﬂﬁaﬁ%']ﬂﬁﬂﬁlﬂlﬂaIuﬂa UART Ll%’)ﬂﬁﬂu’u@u&'ﬂlﬂﬁiﬂﬂ ATNMITUNINUAID
] i
Suduluinarue

2.3.4 gaaniiavedlugauasiyanaenaeniiiinea

(Y 7]

I~ @ & aa PRy 2 = o [
1. dulugamlasdygnaeuneniuftaoahiinnuaziosn 10 UA 1UIU 6 T0

Yot o v A ~ <3 ] ) < .
2. W5Emsulasdaynanuilsnamviednmadmn udUnIonEUIN (Successive

Approximation)

o

3. fismssr lumsdudaanag.aa 500 flausuilanedui (sps) 50 500,000 99

f10t19A0IUIN

4. snsadmualiien 1@ luvazidhg Inuaaail (Sieet mode)

5. mmmﬁmummﬁué’waa‘lﬁ%ama“luvhumaﬂn AVDD 11 AVSS Lazn1guen
H14911991 VREF+ 1188 VREF-
2.3.5 M3auvelnga ADC Ti dsPIC30F2010

Tup1lfi 8-1 1fhulaszunsunishinuuesluga ADC 1u dsPIC30F2010 Feflvmosa

v 9 1 r
SUNADUIADNIITY 6 41 fB ANO-ANS laoki 2 91 Fansoldsuusedudieddunn mely

1 a 1w o o 1 Y 1
Tugaiineesduuazin UM Tyans (Sample and Hold : S\H) 911U 4 %A Teausmnuaiu

v a < o o o [ [y
ﬂ')‘l]?’]ﬂJﬂ'lﬁﬁJﬁﬁLWﬁﬂ%ﬁﬂlﬂnm@u‘Wﬁ Tl'lclﬁlfl]ﬂﬁﬁijﬁfﬂﬁ S\H “lﬁlmmimm‘mﬂuﬁﬂgimm

BUNA

v
Qs 1 g
pzuI0BNTa 6 ¥04 1AAAMMTIYIR
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VREF-

AVpD AVss

ANO [—

AN1 K-

AN2 [K—

AN3

AN4

ANS5 X

easinlas
dyrynezunasn
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-

A

A

rﬂa{{wﬁ 10 Mﬂqﬂmiuﬂm:ﬁymw

oed 109n [ oo [ o
3 &
16 135m g
&
5
4 %
CHO, CHY, -
crz, a3 4] sumuanmedNiyn
uazf®HAUMIIY
PN AIUAMANMT
AImTAUNA - »

P Y
NAANANTOUNA

517 26 lavzunsumsinuesndigvesluga ADC T lulnsaouInsames dsPIC30F2010

o

o 1 @ I aa
oy uiHIu91n2995 S&H wgniloudigrsesulasdyanasunasmiiuainen

Qs A = <3 ~ ) a £ A4 ¥ @ o A
nsudnsaddugdnd ondiudu vuia 10 9a Jeyanldvinnisulasezgnitn 13

HUWANIUIULTY

2.3.6 S3ainesndnilyluliga ADC

fn15 dm14 Dmi13 . dm12  dm11  dm10 1m0 15 8
ADON - JapsioL| - - - | Form1 | FORMO
R/W -0 U-o0 R/W -0 u-0 u-0 u-0 R/W -0 R/W -0
1R 7 1in 6 1m 5 1R 4 i 3 m 2 g 1 4m 0
SSRC2 | SSRC1 | SSRCO |SIMSAM| ASAM | SAMP | DONE
R/W -0 R/W -0 R/W -0 u-0 R/W -0 R/W -0 R/W -0 R/C-0

51/#1 27 ADCON1 (A/D Control Register 1) 33amesaiunuluga ADC @ 1

$in 15 - ADON ( A/D Operating Mode bit ) : iatden1# luga ADC ¥

=) Y o
«1” = fen 19 luga ADC H11u
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«o~ = Yamsirnuvesluga ADC
=N v o I~
ia 14 TlFnu Swuadly <o”
$in13 — ADSIDL (Stop in IDLE Mode bit ) : Tafmuald Tuga ADC ngamsiaululnua
lowna
«0» = ganal# Tuga ADC Haudely uiNFRgzd miwm%maﬂmu
adan w
«1” = vigams1uved laga ADC funhang g lnualoda
$a12 89 10 lileeu fmueadly <o”
=y =Y o
U$ 8 11ay8 FORM1 (Data Output Format bits) : umﬁaﬂgﬂxmmmmﬁ
o = = = ¥ o a
0 7 89 5 — SSRC2 94 SSRCO (Conversion Trigger Source Select bit) : Jadonurasnuia
Toyananizdulvluga ADC wlasdayane
A Y 9 A = A da
«000” = 1aen I nszduilionamsnaysiin SAMP
A ) gy A a A A A © P
«001” = fion i nszduilenamailaiam/dounilasdryaanyi INTO
4 s o o Qy
«010” = HenlinszduiiaiiansuFoufioudoynlulnues 3 w3y
A ] Yy A & Vo o
«011” = ifonWnszduilaias sdumsqudaanunin luga PWM AUANNBIADS
«100” = §150913
«101” = 130913

«110” = 30913

T
A W

“1117 = Lﬁaﬂiv’i’ﬂixé’um@mﬁummﬂum?%??umidu Y uazisudumsilas
fyao Humsdmualiuasdeyana Tagda luiia

fin 4 Tl dmuaidly <o”
T 3 — SIMSAM (Simultaneous Sample Select bit ) : Tadonnisqudgyanamuiiuiiiila 1z
¥3neiilofin CHPS = <017, “10” #30 “I11”

«0” = gudmnaus ssmUAAUNINIRYFDId Y

éile CHPS = “10” %50 “11”

«1» = ApAgNFYAIMIINIINT S&H ¥99 CHO, CHI, CH2, CH3 nunnula
f1ila CHPS = “01”

«17 = HongudaaNsia1n1993 SKH ¥89 CHO Lag CH1 iuh fvula

17 2 — ASAM (A/D Sample Auto-Start bit ) : TafmuansSudududayanada Tuid

a

Ay o & A o
«0» = Fududayanauiioda SAMP gaisaiilu <17

] o

a o 1 3 [ 3 1 < ay ° =
«p = Fugudganauiuinmsasudygunsaaigadsiauas Midda SAMP

Q

KEAOM 1A

[

$ia 1 — SAMP (A/D Sample Enable bit ) : Taduteiiamsqudnyaavesiuga ADC

b
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«0» = iBon IWWNMITNLYe$1993 S/H nieddedamsgudayg

@

= 9 ' 9 £ o 1 LY A < =Y Y a
“1” = l'ﬁ'ﬂﬂcl‘lf"]\‘lzﬂi S/H 'E'JEJ'NHQFJ‘WIN'N5]37]']ﬂ']'if!ﬂJﬁfqug']ﬂ&ﬁi@L@utﬂlﬂﬂiﬂlﬂﬂﬂTﬁ

) @

a . =t 9/ a dy [~ kY s/a' 1
- I9UA ASAM = “0” MIIUVDYD “1” mmu%mﬂum‘smw;u“lmﬁnquﬁagtym

s

A a =% 9 Aa dy ‘fl o Y
- 1aus SSRC = “000” MIVIUVIDYD “0” YIMNUAUBSL uﬂ’]iﬂ’]ﬂu@iﬂﬁq@]ﬂu YU

udsudunszuaumsulasdyyio
= ) a J @ <
$i9 0 — DONE (A/D Conversion Status bit) : anaasaaumssinlasdyanaesuasnily
AvnoA
[ ar 1 g Qy
«o~ = mauasdaygpode i iy
1 =4 Qy
«1” = mauasdyouaiaau
54
A

=y dy Py (\l o S A A Y o 1
UVAUFINTDIADYT ﬂ')f]ﬂﬁz'ﬂ'Juﬂ’\ﬁ“l’l’mclf@‘V‘Iﬂ!L?ﬁﬂ56l5MﬂUﬂ'ﬁlﬂﬁUuHﬂaQiujﬂﬁiﬂﬂJ

v
=1

3 da 1 T o o [
u@ﬂ‘ﬂ']ﬂu‘Hﬂ'ﬁLﬂaﬂﬁ‘Uﬂuﬂzllllﬂﬁz“ﬂll@']@ﬂ"ﬁ‘Vl"l\ﬂu”llﬂ\‘i'Nﬂﬁllﬂﬁ\iﬁﬂl‘,ﬂg'\m'ﬂgu'la@ﬂLﬂu

Aanoauane1ala
fa15  Or14 Gp13  dmi2  iwmi1  Dew  fme ims
| verGz2 | VCFGL | VCFGO - . CSCNA | CHPS1 | CHPSO
RAW-0 RW-0 RW-D  U-0 £l -0 RAW-0 RAW-D  R/W-D
in7 dma  Tas a4 dr3  imz2  1ai 05 0
BUFS - SMPI3 | SMPI2 | SMPIL ! SMPIO | BUFRM ALTS

Rrw -0 u- RW -0 RfW -G R -0 RV -0 RAW -0 Ryw -0

71/ 28 ADCON2 (A\D Control Register 2) 33enag3AIuAx luga ADC #73ii 2

$ie 15 89 13 - VCFGO (Voltage Reference Configuration bit) : ipfinuausadusdededmiy

1%1uTuga ADC

AMoya USINUDIIBIAUGI Vg L3I UBNBIRIUR Vg
“000” NWAVDD (Unaliai +5) 21N AVSS (Unfneadans1af)
“001” NMIUDANIUYT VREF+ 2101 AVSS (UNAADaINT1IA)
“010” 91MVIAVDD (UnANA1 +5) INNLUDNHIUYY VREF-
“011” INMYUDNHIUY VREF+ NABUDNHIUYY VREF-
“1xx” NVIAVDD (UndAda1 +5) 11A91 AVSS (Unfideainsng)

fia 12 uag 11 BilFau smuadly <o”
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it 10 — CSCN (Scan Input Selections for CHO+ S/H Input for MUX A Input Multiplexer Setting
=y 1 o ] @ a I3 o«
bit) : DAEONMIALNULDITYANINVBIIIDT S/H AIUURANANITDS A
<o~ = laifims eunudunn
o Yt a
«1” = frua IMINMIAUAUBUNA
fin o uay8— CHPSIuAY CHPSO (Selects Channels Utilized bits) : Tarieanguues
oI IMHININNT S/H
«00” = Apamsu1/asaeas S/H uag CHO
«01” = 99311892993 S/H wag CHO tag CHI
«“1x” = 4041511293993 S/H uag CHO, CH1, CH2 Loz CH3
i a a = -4 ! Y ]
diofin SIMSAM (§n 3 1153 ame5 ADCONT) = “0” dMIFUTYYINIINNNTOA
ilofia SIMSAM = “1” msidenvesdaanuazniziiiuia CHPSI Lag CHPSO
= = o o
$in 7 — BUFS (Buffer Fill Status bit) : Danaasaoimuziivives
a = dgl A a <! a o v o3 1
sfinsuaasnafatuiieta BURM gnisaiilu “17 GTames ADRES wiuilu 2 aiu
1 ad
fIuaL 8 1I79)
Y ﬂy o o A y tY o 1
<7 = udei et luga ADC Ardsdsudeyanaluilvesaiduimie ox0 — 0x
@ s I o v
Amun Tosunsuannsodhsdeyaluiiilesidumis 0x8 - 0xF 18
I g dy o o A Y % I o v
«pr = <07 = 1dad vaigdi luga ADC MduTeudoyaasluiliesnd i oxs -
9 o Y s o t
ox7 i Talsunswernnsaiadoyaluivivesnduimi 0x80- 0x7 14
o ] o <
da 6 WlFausmumiy <o
a = ~
39 5 09 2 — SMPI3 849 SMPIO (Sample/Convert Sequences Per Interrupt Selection bit) : Jaidon
a a do | ok ] o
mafasuneiUalunszuumsduuazulasdyaaluTuga ADC
a a o | & A @ =] Qy o W v
“0000” = 1AABANDssUdAioMsulatdya anaTITUNNAIADIBINTTUIUNIIAY
wazn ety
a a do (o A a =1 Qy o w A
«0001” = IfaB a3 SUMion sl asdyaIaua I UNAIEIALN 2 YBINTTUIUMSI
guuaziasdayao
a a o | & A 1Y < Qy o w A
“0010” = BadUAosSUAansulasdyaauasaTUNNIAIAVNS VBINTTUIUNII
guuazuasdeyann
a o o | & A Qs < Qy o w A
«0011” = iad w3 sudlensutasdugauasaaunnaAIAUN 4 YBINTTUIUMNI
gquuazulasdayaos
a a o | & A o =4 Qy o w A
«0100” = IRas a3 sUMlonMsulasdyananadadunnaIA LN 5 YBINTEUIUNS

guuazudasdayeyo
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b4 v
@ =

a a du | J A @ g A o
“0101” = !ﬂﬂ@u!ﬂﬂﬁﬁﬂﬁlﬁ@ﬂ'ﬁu'ﬂﬁﬁ iy)ﬂﬁmlﬁﬁﬁ]ﬁuﬂﬂ‘]ﬁ’]ﬂﬂﬂ 6 VBDINTTUIUNIT

o

guuazu/asdayano
a a o | d A @ =] Qy o w o
«0110” = MadWAs sUAomMIuasdyauaI UNNIAAUN 7 VOINTZUIUNT

quuaz/asdoyan

o

a a S | & A ar < Y o w A
«0111” = Aaduwes ldidensuasdyanauadsdunnaMaui 8 YeINTEUIUMI

quuazilasdoyana

o

a a do & A a ] Y o w A
«1000” = AaBunes AldmdonsulasdaanauadsdunnaMaui 9 ¥oINITUIUMSI

guuazuasdayan

o
}4
a

a a P | P A [ 3 a o 4
«1001” = Aaduwas dionsuasdyanauas viunn AV 10 YBINTTUIUNT

guuazw/asdoya

a a Fo | o A @ < Qy o W 4
«1010” = Radues sUdonsulaadanauaiviunna AU 11 ¥oanssuIUNT

guuazsuasdaygn

a a S o A [ < Qy o o 1
“1011” = Lﬂm)um@ﬁﬂmﬁammﬂm mmﬂmtﬁiﬂﬁuﬂﬂ"]iﬂﬂ'ﬂ‘ﬁ 12 49903 UIUNTT

guuaziasdyi

I’

a A daor & A @ < Qy 0 o 4
«1100” = Radumessddionmsulasdyanauadadunndaua 13 ¥eInsEUIUMI
guuazu/asdoyam
PENVEN o & A s < Qy o w P
«“1101” = IRaBumes SUMoM L asdyanauEs T UNNTAIAUN 14 YBINTEUIUNST
guuazuasdyans
PN PV @ =] Qy o w P
«“1110” = 1Andunes sudlomsuLlasdyaaas IRUNATADN 15 YBINTTVIUMS
guuaztasdaya s
ENER-N do o’z& [ o Qy o w ~
“1111” = RadunessUdiianisitlasdyaaua UNNAAUN 16 VOINTSVIUNT
gunazmlasdyanu

a

119 1 — BUFM (Buffer Mode Select bit) : SadenTnuavoivmles
° XY Ja ad aM g =<
«or = smualdiilivesinug 16 (35a Uaeilu ADCBUF0 63 ADCBUF15
Y o o3 1 1 v 1 ad A Aa 4 =2

«1» = yjariliesidu 2 dau aduaz2 dau d@iuaz 81359 AD T9ANBI ADCBUFS 3
15339935 ADCBUF7 818 ADCBUFO
{in 0 — ALTS (Alternate Input Sample Mode Select bit) : Sadon Inuan13H191UUIDUNA
v A [~ o
YaAwanweos

k4 k4

«17 = Fonldunn A dmsumsgudyanuniwsn PINTUATVAUIZHINBUNA A

iz B

«o» = [Aan 14oUNA A ADBNMSTNNY
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mn15 Tn14 Dm13 w12 a1t dm10 TR 9 {im 8
- - - SAMC4 | SAMC3 | SAMC2 | SAMC1 | SAMCO

U-0 u-0 U-0 R'W-0 RW-0 RW-0 RW-0 RW-0

p 7 15 6 1p 5 ind  1n3 2 s 1 1m 0
ADRC - ADCS5 | ADCS4 | ADCS3 | ADCS2 | ADCS1 | ADCS0

R/W -0 u-0 RW-0 RW-0 RW-0 RW-0 RW-O R/W-0

51/ 29 ADCON3 (A\D Control Register 3) FFameiaauauluga ADC i 3
fa 15 8913 LildFau fmuadlu <o

fia 12 898 — SAMC4 519 SAMCO (Auto-Sample Time bit) : DatdenawIalumsgudgyay o

wmdmTumaasdyginss luda

“00000" = 0 T, (Amnua I lunsdiniaenldaes s 1ANNH999)

“00001” =1 T,

“00010” =2 T,

“111117 =31 T,
$in 7 — ADRC (A/D Conversion Clock Source bif) : Datdenunasiuiadyanuunimdimsy
maulasdayans

«0” = Ignady I RIManYeIssUl

«1» = 1491A2993RC Mmululuga ADC
fia 6 W ldau smuaidly <0
18 5 da 0 - ADCSS 84 ADCS0 (A/D Conversion Clock Source bit ) : ﬁmﬁaﬂﬁmmm%’iumi
wasdayaos

“000000” = 0.5T, x (000000+ 1) = 0.5 Tey

“000001” = 0.5Ty X (000001+ 1) = Ty

“111111” = 0.5T;, x (111111+ 1) =32 x Ty
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dm15 D14 TOa13 . Ddm12 a1l fm10  fn9  Hme
CHI23NB1 | cH123NB0 | CH123SB| CHONB | CHOSB3 | CHOSB2 | CHOSB1 | CHOSBL
R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -
897 dms dm5 dm4 w3 w2  im1 1R
CH123NAL | cHizanao |CH123SA| CHONA | CHOSA3 | CHOSA2 | CHOSAL | CHOSAC
R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 RIW-0 R/W-0 R/W -0

5171 30 ADCHS (A\D Input Select Register ) 35 amoiionTewed1393 SH Adefunvesa

Suneeyuaeniasamsulasdoynu

i@ 15 e 14 — CH123NBI1 4ag CH123NBO (Channel 1, 2, 3 Negative Input Select for MUX B
Multiplexer Setting bit) : TiRlADATOIBUNAAIVO4I9T S&H ¥93 CHI, CH2 Wtag CH3 GRVERT
Faamanwes B

“11” = BuUNAALYEY CHI ABRUBUNA ANO, BUNMAUYDI CH2 ABNUBUKA ANIO,
BUNAAVVDI CH3 AOALBUNA AN11

“10” = BUNAUYBY CHI AoAUBUNA AN6, BUNAAUVDI CH2 ADNLBUWA ANT,
BunMaVVDI CH3 ADNLBUNA ANS

“00” uag “01” = PUWPAUVEY CHI, CH2 uag CH3 soAUVREF-191131/4 8-1
Usznou
{in 13 — CH123SB (Channel 1, 2, 3 Positive Input Select for MUX B Multiplexer Setting bit) :
TaRonyeIdunALINYDIII3 S&H ¥99 CHI, CH2 1az CH3 dmsuiaRmanyes B

“1” = CHI positive input is AN3, CH2 positive input is AN4, CH3 positive input is
ANS

“0” = BUWALINYDY CHI fiofuBumm ANO, BUNAUINYEI CH2 ADAUBUNA AN,
BUNALINYDI CH3 ABAUBUNA AN2
1if 12 — CHONB (Channel 0 Negative Input Select for MUX B Multiplexer Setting bit) : fdainon

1 =N 1 o w o oA o 4
POIDUNAAUVDINDTI S&H 394 CHO §1viUUDANGaNIE0T B

“0” = PUNWAAVYOI CHO ABAY VREF-

“1” = UNARVYOI CHO ABAL AN
ig 11 D9 8 CHONB3 1182 CHONBO (Channel 0 Positive Input Select for MUX B Multiplexer
Setting bit) : DAIADNYPIBUNALINYDIIITT S&H ¥BI CHO Smiuiafmdnwes B

“0000” = BUWALINVBIINIICHO ADAUUT ANO

“0001” = BUWALINVBIINITCHO ADAUU AN1
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“|110” = DUNAVINYDIIVICHO ABALYI AN14

“1111” = BUNAVINYBIIIITCHO ABALVT AN15
i 7 wag 6 — CH123NA1uas CH123NAO (Channel 1, 2, 3 Negative Input Select for MUX A
Multiplexer Setting bits) : UAIAONTEIBUNAALUBI2TS S&H ¥09 CHI, CH2 uag CH3
dmSuiafmdnmes A

“11” = BuNAAUYDY CHI ApfuBuUnA ANY, SURAAUVDI CH2 AONUBUNA ANIO,
BunAaLveI CH3 ABRUBUNA ANI1I

“10” = SunAAUYEY CHI Aoffuduna AN6, Bunaauves CH2 AeiuBunA AN7,
BunAauves CH3 ABfaUNA ANS

“00” 1AL “01” = BUNAALIVBY CHI, CH2 Itag CH3 #iony. VREF-
119 5 — CHI23SA (Channel 1, 2, 3 Negative Input Select for MUX B Multiplexer Setting bit) :
faifonTounanuY9II9s SKH $89 CHO 60NN dmsuiiafmanses A

«1» = CH1 positive input is AN3, CH2 positive input is AN4, CH3 positive input is
ANS

“0” = BUNAVINYDY CHI ADFUBUNA ANO, BUnNaUvDI CH2 ABRLAURA AN,
BUNADINYDI CH3 ADAUDUNA AN2
0 4 — CHONA (Channel 0 Negative Input Select for MUX A Multiplexer Setting bit) : Jaden
FOIDUNALINVBIINDT S&H %09 CHO dmsufoAmanaes A

“0” = FUNAAUUBI CHO @Bl VREF-

«1” = FUNAAUVD CHO ABAYU AN
$in 3 830 — CHI23SA3 89 CHOSAO (Channel 0 Positive Input Select for MUX A Multiplexer
Setting bits) : TAIABNYDIDUNAAUVOII995 S&H ¥83 CHI, CH2 itag CH3 dmiuiafman
1505 A

“0000” = DUNALINYBI CHO ABFL ANO

“0001” = DUWALINYBY CHO ABNY AN1

“1101” = DUWAVINYDI CHO ADFD AN13

“1110” = BUNAVINYDI CHO #DND AN14

“1111” = DUWAVINVDI CHO ABAY ANI1S
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dm15  dm14 4w 13 dm42  ds i\ 10 im 9 45 8

[PCFG15 | PCFG14 | PCFG13 | PCFG12 [ PCFG11 | PCFG10 | PCFGY | PCFGB

R/W-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-0
om 7 45 6 om 5 am 4 1m 3 4m 2 fim 1 4m 0

PCFG7 | PCFG6 | PCFG5 | PCFG4 | PCFG3 | PCFG2 | PCFGL | PCFGO

R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0 R/W -0

$ = J o 1 4 4 4
51/ 31 ADPCFG (A\D Port Configuration Register ) S3aifMUANININEI3AUIT YDINDIA

BUNADLUIADN

a d o Y o ° J ¢ o QSI’ 1 3

F3amesiiicusasesiumfimuanivesnesnsunaozuiaen 1AATUNY 16 ¥89 (NTAIH

o 1A A ] o g ] o 1 = a o
14 dsPIC 1T Inaihiidunansy 16 509) Taensfmuaiiaredeiuednddss 15u91na
¥030UNA 15 (PCFG15) AmTuimuamivesdunn AN1s ld laududuaudaiia 0 (PCFGO)
AMIUAMUARIUBIBUNA ANO d1451 dsPIC30F2010 §i 6 $09 TalFauiies 6 1a PCFGO -
PCFGS5

-3 Y= o

«0” = fmualiounmezseninuluInuaezuaen

«1” = fimua IR dunmezasninu lu Inusddnea

m15 dm1a  fmi3  dm12 Dm1l dmi0 A9 s 8
[CSSL15 | CSSL14 | CSSL13 | CSSL12 | CSSLil | €ssiin ] €ssio | cssis |
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DESCRIPTION FEATURES

The SN74LV8153 is a serial-to-parallel data converter. It
accepts serial input data and outputs 8-bit parallel data.

The automatic data-rate detection feature of the
SN74LV8153 eliminates the need for an external oscillator
and helps with cost and board real-estate savings.

The OUTSEL pin is used to choose between open
collector and push-pull outputs. The open-collector option
is suitable when this device is used in applications such as
LED interface, where high drive current is required. SOUT
is the output that acknowledges reception of the serial
data.

To ensure the high-impedance state during power up or
power down, OE should be tied to Vcc+ through a pullup
resistor: the minimum value of the resistor is determined
by the current-sinking capability of the driver.

® Single-Wire Serial Data Input

® Compatible With UART Serial-Data Format

@ Up to Eight Devices (64-Bit Parallel) Can
Share the Same Bus by Using Different
Combinations of A0, A1, A2

® Up to 40 mA Current Drive in Open-Collector
Mode for Driving LEDs

@ Outputs Can be Configured as
Open-Collector or Push-Pull

@ Internal Oscillator and Counter for
Automatic Data-Rate Detection

@ Output Levels Are Referenced to Vcc2 and
Can Be Configured From 3V to 12V

® Latch-Up Performance Exceeds 250 mA Per
JESD 17

® ESD Protection Exceeds JESD 22
— 2000-V Human-Body Model (A114-A)
-~ 1000-V Charged-Device Model (C101)

SUMMARY OF RECOMMENDED
OPERATING CONDITIONS

PARAMETER

Vcei 3Vto55V

Vcez 3Vt 132V

| 40mA@Vcc2=45V
oL (open-collector mode}

) -24mA@Vgce=12V
OH (push-pull mode)
Maximum Data Rate 24 Kbps

N OR PW PACKAGE
(TOP VIEW)
Veer {1 Y ) Veez
A0 {2 191] YO
A1{]3 18 §] Y1
A2{la 17{] Y2
D5 161 Y3
OUTSEL {6 151 Y4
RESET [}7  14[] Y5
OE[le 13[JY6
SOuUT {}9 124] Y7
GND {]10  11}] GND
FUNCTION TABLE
(each buffer)
INPUTS OUTPUT | OUTPUT

OUTSEL RESET OE Dn Yn STRUCTURE
L H L H L
L H L L H

L X H X H Open collector
L L X X H
H H L H H
H H L L L

Push-pull

H X H X z
H L L X L

In the open-collector mode (OUTSEL = L), the outputs are inverted,
eg.,Y1=l,whenD1=H

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas Instruments
‘:;E\ semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Products
conlorm to specilications per the lerms of Texas instruments standard warranty,
Production p ing does not ily inciude testing ot ail parameters,

Copyright © 2004, Texas instruments Incorporated
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ORDERING INFORMATION

ORDERABLE TOP-SIDE
1
Ta PACKAGE(Y) PART NUMBER MARKING |
PDIP - N Tube SN74LV8153N SN74LV8153N |
—40°C 10 85°C Tube SN74LV8153PW
TSSOP - PW LV8153
Tape and reel SN74LV8153PWR !

(1) Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at
www.ti.com/sc/package.

PIN DESCRIPTION
PIN # PIN NAME {[e] PIN FUNCTION

1 Veei Power-supply pin (all inputs and outputs except for Y0-Y7)

0.4 AD, A1, A2 In ngi sedsd{sssshgirr;s ;;es:s:: lt)?J grogram the address of the device and allow up to eight
5 D In Serial data input

6 OUTSEL In Choose between open-collector and push-pull type outputs (YO-Y7).

7 RESET In Initialize register status
8 OE in Force YO-Y7 to Hi-Z
9 SOUT Out Outputs a pulse when latch data is changed. Supplied by V¢c1-

12-19 YO-Y7 Out Push-pull or open collector parallel data outputs. Supplied by Vcco.
20 Veez2 Power-supply pin for outputs (Y0-Y7). Vc 2 can range from3Vto 13.2V.
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data transmission protocol

— The serial data should be sent as 2START-3ADDRESS-4DATA-1STOP. Two consecutive serial-data
frames transmit 8 bits of data. The first frame includes the lower four bits of data (D0-D3), and the
second frame includes the upper four bits (D4-D7).

~ The three address bits (in the consecutive frame) must be the same as those in the first frame;
otherwise, the data will be dropped.

— The order of the two start bits must be 0, then 1 in any frame; otherwise, the data rate will not be
detected correctly. The period between the falling edge of the first start bit (STO) and the rising edge of
the second start bit (ST1) is measured to generate an internal-clock synchronized data stream.

4——————— 1stFrame » 4 2nd Frame ————P

VAD ST EOLCEEAVALSSSON S

Example of Serial-Data Format

wwes L L
X

Timing Chart

(Minternal clock cannot be observed.
(2)D0 is LSB and D7 is MSB. The data stream should be LSB first.
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logic diagram

Y

e e e e i e s i St i i S S S S, S i S ) Sl Sl S A Sl S (S s S S 5 e T -] S
Data ~r—bcﬁ Power
8-Bit SR On /4 *
Reset h 4 r /
CLK 4Data y oc
L Timin i
iming
and E’. Y0
Timing Address |4 2
Control Verification & ‘}/ - :
2 8
: Q I .
< b ®
E ocC | [
i ] * J
© J Y7
3 .
0osC ) "l 3-Bit
37 piRegister
Address Data SOuUT

A0 A1 A2 RESET  OUTSEL  OE

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)(1)

SUupPly VOHAGE raNGe, VGGT - v+ v v v vrr s see e oot s s n s s s -05Vtio7V
SUpPly VOHAGE FANGE, VG2 -« -+ v e v v s e an et -0.5Vto 145V
Input voltage range, Vi) . ... i e -05Vio7V
Voltage range applied to any output in the high or low state, Vo (SOUT@B) ... -05VtoVge1+0.5V
Voltage range applied to any output in the high-impedance
or power-off state, Vo (SOUTH@) .. e it -0.5Vto7V
Voltage range, applied to any output in the high or low state, Vo (YO-Y7)@)®) .... -05VtoVcea+ 0.5V
Voltage range applied to any output in the high-impedance
or power-off state, Vo (YO-Y7)(2) ... e e -05Vto14.5V
Input clamp current, [ (VI <0) - ooove i -20 mA
Output clamp current, IoK (VO < 0) v oeive i -50 mA
Continuous output current, Io (Vo =010 VEE) « oo 25 mA
Continuous current, |o (OUTSEL = L, YO-Y7 = L) . ..oooniniiiiiniiir e 60 mA
Package thermal impedance, 8 N Package . ..........ocovrraeneerrrmeaeees 69°C/W
PW PACKAGE - - o v vvvvvveveiee et ees 83°C/W
Storage temperature range, Tgg -« .« oxvenrasrrrenn e -65°C to 150°C

(1) Stresses beyond those listed under “absolute maximum ratings’ may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
(1)The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
(2)The value of Vo is provided in the recommended operating operating condition table.
(3)The package thermal impedance is calculated in accordance with JESD 51 7.
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recommended operating conditions(1)

veei vee2 MIN MAX UNIT
Veet  Supply voltage 3 5.5 \Y
Vcez  Supply voltage 3 13.2 \%
3V 3V Vee x 0.7
ViH High-level input voltage A5V a5V Voo x07 \%
-3V 3V Vee x 0.3
ViL Low-level input voltage A5V 25V Voo 0.3 \
Vi Input voltage 0 55 \Y
45V 45V 0 5.5
Vo Output voltage 12V o 32 \Y
3V 3V -2
Yn OUTSEL=H 45V 45V -8 mA
10H High-level output current 45V 12V -24
3V 3V -4
7oer 45V 45V -8 mA
3V 3V 2
S al ol AT 45V 8
o 3V 3V 20
loL Low-level output current OUTSEL=L 15V A5V 70 mA
3V 3V
sl 45V 45V
TA Operating free-air temperature -40 85 °C

(1) All unused inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the T1 application report, Implications
of Slow or Floating CMOS Inputs, literature number SCBAQO4.
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electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS Veed Veez MIN TYP WMAX| UNIT
VT4 33V 33V 2.31
Positive-going input threshold | All inputs \Y
voltage 5V 5V 3.5
VT- 33V 33V 0.99
Negative-going input threshold | All inputs v
V0|tage 5V 5V 1.5
AVT 33V 33V 0.33 132
Hysteresis All inputs \"
(VT+ - VT9) 5V 5V 0.5 2
IOH = -2 mA 3V 3V 2.38
Yn IOH = -8 mA 45V 45V 338
VOH IOH = ~24 mA 45V 12V 1 v
IoH = —4 mA 3V 3V 2.38
souT 2R
loH = -8 mA 45V 45V 3.8
1oL = 2 mA (OUTSEL = H) 3V 3V 0.44
Yn loL =8 mA (OUTSEL = H) 45V 45V 0.44
VoL 1oL = 40 mA (OUTSEL = L) 45V 45V 05| Vv
oL =4 mA 3V 3V 0.44
SOUT
oL =8 mA 45V 45V 0.44
i V}=5.5V or GND 0t05.5V #{ pA
loz Vo = V¢ or GND (OUTSEL = H) 55V 55V 51 pA
1OH Vo =12V (OUTSEL=L) 55V 55V 5| pA
| < OUTSEL =H 5 A
cc Vi=VggorGND, Ig=0 OUTSEL=L 55V 55V 20 m
1off (except SOUT) VijorVo=0t055V,Vgc=0 0 0 +50 HA
Cj V;=Vgg or GND 5V 5V 5 pF
switching characteristics over recommended operating free-air temperature range,
Vec1=Vec2=3.3V 03V (unless otherwise noted) (see Figures 1 and 2)
FROM TO LOAD TA =25°C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ min— v max| MIN  MAX UNIT
D7 Y Pw/2 Q)]
D7 souT Pw/2 [§)]
tod s ns
RESET Y 200
BER
S)E( ) Y CL =50 pF 200
ten OEQ) Y 200] ns
tdis OE®) Y 200] ns
by SOUT Pw 4 ns
Data rate 2 24 | Kbps

(1) The tpd is dependent on the data pulse width (Pw), and Y outputs are changed after one-half of Pw, because the internal clock is synchronized

at the middle of the data pulse. Not tested, but specified by design.

(2) When outputs are open collector (OUTSEL = L)
(3} When outputs are push-pull (OUTSEL = H)

(4) SOUT goes low when the data is received correctly and maintains a low level

for one data-pulse period. Not tested, but specified by design.
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switching characteristics over recommended operating free-air temperature range,
Vcet=Vec2 =5V 0.5V (unless otherwise noted) (see Figures 1 and 2)
FROM TO LOAD Ta=25C
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [N TvF WaAx| "IN MAX| UNIT
D7 Y Pw/2 M
D7 SOuUT Pw/2 Q)
tpd e ns
RESET Y 150
OE2
EE( ) Y CL = 50 pF 150
ten OE®) Y 150 | ns
tdis OE®) Y 150! ns
tw SouT Pw 4 ns
Data rate 2 24 | Kbps

(1) The tpg is dependent on the data pulse width (Pw),
at the middle of the data pulse. Not tested, but specified by design.

(2) When outputs are open collector (OUTSEL = L)
(3) When outputs are push-pull (QUTSEL = H)

(4) SOUT goes low when the data is received correctl

and Y outputs are changed after one-half of Pw, because the internal clock is synchronized

y and maintains a low level for one data-pulse period. Not tested, but specified by design.
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PARAMETER MEASUREMENT INFORMATION
(PUSH-PULL OUTPUT)

o Veet

= 1460
From Output RL=1ka © Open
GND TEST

Under Test S1
Cy =50 pF tPLH/tPHL Open
(see Note A) tpLZ/tpzL Veel
tpHZ/tPZH GND
LOAD CIRCUIT
————— Veed Output Veer
input { 50% Veer X 50% Vet Coirol X;% vc%cso% veer
i : ov = l ov
! ; }
tPLH —— h——>l,— tPHL tpzL —¥ }G— —b [ tPLz
In-Phase } | 50% V -y Wavecf)::rtl!131u1t ] ‘ 50% V Ci !I Ve
~ ! AhVCcCt X% 50% V s VCCA
Output { ] 2 C\(/:(;L StatVee i \ f VoL+03V VoL
HE | (see Note B) | |
tpHL —¢—»! i‘—-—ﬂr— tPLH tpzH —» '(— ~» - tPHZ
]‘ VOH Output I
Out-of-Phase \ o [ ) Waveform 2
Output 50% Vcer 50% Veet S1at GND
——— VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

NOTES: A. Ciincludes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with intemal conditions such that the output is high, except when disabled by the output control.

All input pulses are supplied by generators having the following characteristics: Zo=500, tr<3ns, tf<3ns.
The outputs are measured one at a time, with one input transition per measurement.

tpLz and tpHz are the same as tqjs.

tpz) and tpzH are the same as ten.

tpHL and tp H are the same as tpd.

All parameters and waveforms are not applicable to all devices.

ITOmMmMOO

Figure 1. Load Circuit and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION
(OPEN-COLLECTOR OUTPUT)

Vee
Veet
R =500 Q Input ﬁ%ch X’SO% Veei
oV
From Output Test | | I
Under Test Point tPHL '—?"_“J] f“—’l"‘ tPLH
cL | =VcC1
(see Note A) Output % 50%VceH VoL+0.3V
L= VoL
LOAD CIRCUIT FOR VOLTAGE WAVEFORMS
OPEN-COLLECTOR OQUTPUTS PROPAGATION DELAY TIMES
NOTES: A. Cy includes probe and jig capacitance.
owing characteristics: PRR < 1 MHz, Zo=50Q, tr<3ns, t:

A
B. Allinput pulses are supplied by generators having the foll

C. The outputs are measured one at a time, with one input transition per measurement.
D

. tpyL and tpL H are the same as tpd.

Figure 2. Load Circuit and Voltage Waveforms
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PACKAGING INFORMATION
Orderable Device status ("'  Package Package Pins Package Eco Plan® Lead/Ball Finish MSL Peak Temp(s’
Type Drawing Qty
SN74LV8153N ACTIVE PDIP N 20 20 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN74LV8153NE4 ACTIVE PDIP N 20 20 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN74LV8153PW ACTIVE TSSOP PW 20 70 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LV8153PWE4 ACTIVE TSSOP PW 20 70 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LV8153PWG4 ACTIVE TSSOP PW 20 70 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LV8153PWR ACTIVE TSSOP PW 20 2000 Green(RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
SN74LV8153PWRE4 ACTIVE TSSOP PW 20 2000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
SN74LV8153PWRG4 ACTIVE TSSOP PW 20 2000 Green(RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sh/Br)

M The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

{2 Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
hitp:/iwww.ti.com/productcontent for the latest availability information and additional product content details.

IBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Ti's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip soider bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Ti defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

() MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEG industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and befief as of the date that it is
provided. TI bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall T's liability arising out of such information exceed the total purchase price of the Ti part(s) at issue in this document sold by Tl
to Customer on an annual basis.

Addendum-Page 1
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TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS
x b [ KO =P

A Reel h
Diameter _/
Cavity —>} AD 14—

70 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
3 W | Overall width of the carrier tape

i P1 | Piich between successive cavity centers

.{ Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

C OO0 00 0 O O O Sprocket Holes

Q31 Q4 31 Q4 User Direction of Feed

b (% A ]

T T

S

Paocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AQ (mm) BO (mm) KO {mm) P1 w Pin1
Type |[Drawing Diameter| Width (mm) | (mm) |Quadrant
(mm) [W1(mm)

SN74LV8153PWR TSSOP PW 20 2000 330.0 16.4 6.95 71 1.6 8.0 16.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS

XA 4
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) [ Height (mm)
SN74LV8153PWR TSSOP PW 20 2000 346.0 346.0 33.0

Pack Materials-Page 2
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PW (R-PDSO-G™)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

0,15 NOM

450 6,80
4,30 6,20
o) Gage Plane &
IREEELL
¢ d Te—y
1 7
— A »
i & Seating Plane
1,20 MAX 0,15
0,05
PINS 8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A

oow

All linear dimensions are in millimeters.
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153

‘!‘L‘ TeEXAS
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POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL-IN—LINE PACKAGE
16 PINS SHOWN
PINS **
< A >
om 14 16 18 20
10 ’ 0.775 | 0775 | 0920 | 1.060
A i i e W it Wi W s T powax | qdeo) | aoes) | (23.37) | (8.9
0.260 (6,60 0.745 0.745 0.850 0.940
D) o (610)) ACMING§ (18.99) | (18,92) | (21.59) | (23,88)
MS—001
P S S iy e S L B S RN PN VARIATION AA B8 AC AD
f "‘ L 8
0.070 (1,78)
0.045 (1,18) A
0.045 “4) 0.325 (8,26
r’ 0.030 075) 0.020 ( 051) MIN m_ETS_Z%

J 0.015 (0,38)
0.200 ( 5 08) MAX ] = —f' Gauge Plane
Seating Plane

0.010 (0,25) NOM

-»l 0.430 (10,92) MAX L—

T
| H
1

0.125 318) MIN

0.100 (2,54

0.021 (0,53)
0.015 (0,38) . .

[ o.010 (0.25)®@ / \

Ny /’ 14/18 Pin Only
= 20 Pin vendor option ,@

4040049/€ 12/2002

NOTES: A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

A Falls within JEDEC MS—001, except 18 ond 20 pin minimum body length (Dim A).
A\ The 20 pin end lead shoulder width is o vendor option, either holf or full width.

‘{'} TEXAS
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www.ti.com



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using Tl components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

T1 does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. information
published by T! regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from TI under the patents or other intellectual property of Tl

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive

business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tlis not
responsible or liable for any such statements.

T! products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of T) products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

T1 products are neither designed nor intended for use in military/aerospace applications or environments uniess the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic.” Only products designated by Ti as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which TI has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all iegal and regulatory requirements in connection with such use.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, Tt will not be responsible for any failure to meet such requirements.

Following are URLSs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Amplifiers amplifier.ti.com Audio www.ti.com/audio
Data Converters dataconverter.ti.com Automotive www.ti.com/automotive
DSP dsp.ti.com Broadband www.ti.com/broadband
Clocks and Timers www.ti.com/clocks Digital Control www.ti.com/digitalcontrol
Interface interface.ti.com Medical www_ti.com/medical
Logic logic.ti.com Military www.ti.com/military
Power Mgmt power.ti.com Optical Networking www. ti.com/opticalnetwork
Microcontrollers microcontroller.ti.com Security www._ti.com/security
RFID www . ti-rfid.com Telephony www.ti.com/telephony
RF/IF and ZigBee® Solutions www.ti.com/lprf Video & Imaging www.ti.com/video
Wireless www.ti. com/wireless

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2008, Texas Instruments Incorporated





