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ABSTRACT

This thesis presents a buck-boost transformer - for voltage sag
compensation in single phase 220 V. with -20 % system. The proposed technique has
an additional transformer connected in series between the sender and the load. The
simulink/MATLAB is used to simulate the control signals for the buck-boost transformer.
The 1 kVA. prototype is developed to confirm the proposed technique. The proposed
technique can reduce the current flow to the main contact of the conventional AVR : this
will lead to the longer lifetime. The result shows that the buck-boost transformer can

compensate the voltage sag down to -20 % within 700 ms.
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vhar's New

Products: H RS4(H) REIay

p Qlvissions 1.COIL DATA COLE R
tem ="
B Enpingeting Referenies 1-1.Nominal Voliage 3WDC toc 48 VDC
R — 1-2.Coil Resistance Refer to Table 1
B M ) 1-%.Cperate Valtage Refer to Tabie 1
P SonsiBelays 1-4 Release Voltage Refer to Tahde 1
B LowerRelavs 1-5.Norinal Powsr Consumption 260 10 450 PN
B Autbhfative Relays
2.CONTACT DATA
2-1 Comsact Arrangement 1 FormA . 1FomC FHSA, Hoay
2-Z Contact kateriat AgCdo

. 104 1Z20VAC 24 VBC {15}
2-% Comac Ral " (14
23 Contac: Raling 154 120VAC £ 24 VDG [18)
2-4 Max. Switching Voltags TICVDRC 1 240VAC
2-5 Max. Switching Current 1584
2-6.1Max_ Switching Power 1800 VA |, 360°W
2-7 Conzact Resistance ( Initial } 50 me-_ 5t 6 VDC 1A
il il eciancs Electrical 106.000 operations at nominal load
LIS SAPECBNCY  pachanical 19,000,000 cperagons
3.GENERAL DATA
3-1.insulation Resistance Min. 1000~ at 500 VDO

L imin %E251 Open comacts

3.2 Digleciric Strengih ; ,
2 Diglectic Strer 1,500¥AC . Tmin hetween contacss and coil

33 Operate Time IMax, 8ms
3-4.Relsase Time Kfax. 5ms
3-& Temperature Rangs 3510 425 -
3-6.5hock Resistance 106G

13- 65 Hz | Ampiude 1.6mm
1 er



Prodaem e - Ningto HziGens Eleczon Co LTD -kisds of sizgle mlirs . powr sobiys. tays . wivcm riters . po-boxsd raleys . fugein roleys . 2C3 rels . e

3-9.Safety Standard UL NO. E164730

4.DIMENSIONS { in mm )

5.0RDERING CODE

A .

HRS4 H- s DC3V LcomaoT ARRANGEMENT
—# 1 FORMAGI1 FORMC .
I A ; NOMINAL YOLTAGE: ©
| f : L pC3v.DCsV, DCEV, D12V, DC24Y, DCABY
| 1 . '
{ i ———— —_ ENCLOSURE
| 5 — WASHABLE
} — AN s
] NIL —- STANDARD TYPE
H ——— HIGH SENSITIVE TYPE
| I
6.COIL DATA CHART

at 20

o padman b £ 6 520



Pruzmef ~ NingboHeiGmz Slerwon fo LD~ bisds of dnglovalsy sl

e

sy | alacess ridaws ool

& raleys  pragein oleys 205 Rl emzinme

ORDERING CODE-

HRS4-S DC3V

oL
NOMINAL "~
voC

COIL -
RESISTANCE

oo 41 10%

O

OPERATE
VOLTAGE

vRC

235

I RELEASE

VOLTAGE
vbC

030

HRSI-SDCEY 3 50 | 375 050
HRS4-8 DCHY 8 450 0.60
HIRSIS OCH g 575 040
HR34-5 DTiZ2v 12 e.00 1.20
TIRE3-5 DC24v 24 1600 240
‘SHRS‘LQ 0TAgy 43 35.0C 4.80
HRS4H-5 DC3 37 325 030
HRIIASDCEY 5 TTTTER TTTTEsE T
HRS4H-S DCEV 5 EE) 0.56
HRSEH-3 CCav e 875 0.80
HRSIF-S DGV ga0 12

HRSLH-5 DC2av

18.00

TIRCH -8 TCaay

THRS4{H} CHARACT

152 322008 T3

ERISTIC DATA

Table 1

38.00

oL

NGHRINAL
my
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2 3. Do sokeyi days . 155 oozt nalys . progrinrsk 23 v,
Maximum Switching Power Lite Curve
Cortac: Current{A) Operation x10.000)
P ; ' T
15 AC : 100
Resistive 5 R
. 10 50 71 20VAC A
11
30
B¢ N 240VAC resisive
Registive X
s Y 10 je
3 \ 5
[} W20 A0S 100 200 300 0 2 4 & 8 1012 13 1618 zZ0
Contac! Vallagelv) . Conaci Current A)

b Blassiy
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HA17741/PS

General-Purpose Operational Amplifier
(Frequency Compensated)

HITACHI

L BE— —

Descriptivn

The HA17741/28 is an intzrnal phase compensation high-performance operational amplifier, that is
appropnate for use 11 a widerange of applications 1a the test and control fields.

Features

» High voltage gain 1106 dB (Typ)

« Wide outputamgplitude :+13V (Typ)(at Ry 22 kY
@ Sharted cufput protection

« Admstable offset vollage

« Internal phase compensaton

Ordering Information

Application Type No. Package
Industrial use HA177413S OP-8§
Commercial use HAT7741

Pin Arrangement

Jnset i
INUlt

v [2 e [ 7 ]vee
‘1_1/'""/;1 E'Vout

Ciiset
N e 3
ez [ 4 3 | Nl

(Top view)

8§ |NC




HA17741/PS

Circuit Structure

o Ve
¥ &
i }l
KT ok
WVin{—) o
— | Sa— RO
wt
T? ¥, or
K
L =5
L L) ~J
[ l B ’”
! DV =
SRR i & Pin
X 5

Offset Null

Absolute Maximmuin Ratings {Ta —- 25°C)

Ratings

ltem Symbol HAT7741PS HA17741 Unit
Power-supply valtags Ve +18 +16 vV

- —18 -18 y
fnpul vollags in 13 +18 R
Diticrentiat input voltage Vin{diif} £30 +20 ¥
Allowable poveer dissipation P 57FQ " 670 * my
Dperating iempearatiure Topr =200 +75 ~20 10 £75 R
Sicrage temperature Taig 550 +125 5510 +128 “C

Nowe: These are the allowable valuss upio Ta = 45°C. Deraie by 8.3 mW/*C above that iemperaiure.

HITACHI



HA17741/PS

Electrical Characteristics

Electrical Characteristics-1{V . =-Vg = 13V, Ta =2570)

ltem Symbol Min Typ Max Unit  Test Condition -

input offset voitage Vo — 1.0 50 my R. <10 kQ

Input offset current [N — 18 200 nA

gl Dias cunerni le — 735 300 1A

Pover-supply AVAANV L, — 30 160 u¥yY  Re=10k&

rejection rato AV AN — 35 150 uviv o R, = 10 k&

Yaltage gain HAes a5 in6e — B R, =2k Vaur = +10 v
Commen-mode CHMR 7 90 — dB R: £ 10 k&2

refection rato

Comman-mode inpu. Vg, +12 +13 — v R.=10kQ

vollage range

Liaximum outned Vere +12 +14 —_ A R, > 10 kO

voilage amplitude 10 +13 — YV Ro22kQ

Paowver dissipation Pd — G5 140 Y No load

Slew rate SR — 1.0 — Vius R z2KQ

Rise fims i — 03 — us Vin=20mv, R =2 KO,
Crvershoot Vover — 5.0 Lap— Y C, =100 pF

Input resisiance Rin 0.3 1.0 — G

Electrical Characteristics 2 {V,,-— V..~ 13V, Ta = 2010 75°C)

ltem Symbol Min Typ . Max Unit  Test Condition

Mpdt offset voltage Vio — — 940 my R:= 10k

fnpul ofiset cutrent Ia — - 400 nA

Input bias current lg -9 T 1,100 nA

Yaltage gain Ao 83 — — dB R =22k}, Vou =x1D0 Vv
Maximmm oufpud Noer +1i0 — — W R, =2k

vollage amglitude

HITACHI
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TOSHIBA

TLPS21-1,TLPS21-2,TLP521-4

TLP521-1 ,TLP521—2,TLP521 —4

Prograrnmable Controllers
AC/DC—input KMadule
Solid State Relay

=mitring dods.
eighzlead ¢
package, while the TLP321-4 provides four izclated cemnnels in a
zizzezn plaztic DIP packaza.

T

v Collector—smitrer voleaze: 33 ¥ [min?

¢ Curren: transfer ratio: 506% {mpin}
Rank GB: 100% imin}

¢ Isolaton volisze: 2300 Vrms imin}

o UL reeogmizad

mada in J

Pin Configurations {top view)

FLP521-3

TLPE21-2

E} s 14 s g s
=3 L =34 <y h
20 Lha 20 LHT 2 1]15

: Ancda K n e 20 J_]M.
: Cathode }:; L }:; /
: Emsitter 4[:‘ 2 L1

: Coilecior

TLRPSZ1-4

RN R

7 1 Emidsr
5, 8 : Collestar

10, 12, 14, 12: Cellscior

Unit in mem

TeR521-1

TOSHIBA

Weight: 0.58 g

TOBHIEA 131-10C4

Wizight G.8< g

TIPEZI-%

RS

TOSHIBA

Weight: 1.1 g
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TOSHIBA : TLPS21-1 TLP321-2 TLPG21—4

Maximum Ratings (Ta = 25°C)

Raing
Chazzatetiatin Ruman! _ L2821 2 Linit
TLoB21-2
Fanvsrc cureTs TE 50 mA
FORNEIT cLmeT: d=0atirg -DE{Tax 8¢y | -05{Tax & o
E Puime fuward wuiszal Fo 11 0p puse 100pss] &
rse vidiage = 3 i
Jutggiur bepzaiuee T 128 <
Callector—=miiter voilags Vaen 1331 W
Cmitier—colecier vatags Werzp 7 W
_ Collecter gusrent I i) mA
E; ?‘.;uﬂg:isz:ip.,wm caniptelinn g 2n 150 Pt
Jungier iEmparsiurs T 125 <
SICe3GE WMPEralye [ange Teic ~G0~ 115 o
Oipersingiemparaure range Tape -§9~150 <C
Lead =2ia RIpEALTE Teo 265 oz c
“cial paciage rower gssipaticn 3+ 250 Ly
Isclazicr woitzge Byg 2308 jAC, rin. RHL62%: (Hote1l] ‘Ymms
{Shoi= 1) Deviz=s considered a two terminal dedica: LED sids pins shortzd tenether and detector sids £ins shored

rogethar

Recommended Operating Condlitons

Caarackrst Syviol (L ES Typ. | W= Unik

Supply wdltzge Won - A 4 i
Feswag cuzrent i= b | it o ne
o — 2! i me

CIPEraing iemparaure Topr ~Z3 — z 4 '
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TOSHIBA TLP521-1,TLP521-2,TLP521-4

Current Transfer Ratio (%)
Tupe Classi- dc /1) 1arking Of
ybe fication {71} | IF=EmA, Ves = &V, Ta=25°C Ciassification
Kin fiax
A 50 00 Slank, Y, Y, G, G", 8,57 GB
Rank Y 30 50 Y. ¥Y*
TLP521 Rank GR 100 300 G, G
Rank BL 200 500 8.8°
Rank GB 100 500 G.5°,8,8".C8
TLP521-2 A 50 500 Blank, GR, BL, 3B
TLP5214 1 gonkGB 160 600 GR, BL.GB

*1: Ex. rank GB: TLP521-1 {GB)
{Note}: Application type name for cerfification test, please use standard praduct type name, i.e.
TLPS21-1 (GB): TLP521-1, TLP521-2 (GB). TLP521-2
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TOSHIBA

TLP521-1,TLP521-2 TLP521-4

Individual Electrical Characteristics (Ta =25°C)

Characteristic Symbol Test Condition in Typ. Fax Unit
Forward veoltage NE IF=10mA 1.0 1.15 1.3 3
% Reverse current iR MR=6Y —_ — 10 Ha
Capacitance Cr V¥=0,f=1MHz — kit — of
Coligctor-emitter Vo — 05 ma 5 _ _ As
breakdown voltage Viericeo | lc=05mA 55 ’
. | Emitter—collzctar . _ A v
2 | breakgown veltage Viprieeo | le=G1mA 7 - - ¥
ki
= Veop=24Y — 10 106 na
C Y
Q| collector dark cumen: IcEC E
Vep=24Y, Ta=g6°C — 2 501 pA
Capacitance 7S — - e — 0 _
icollector to smiiter} “CE V=0.1=1 Mz 1c i
Coupled Electrical Characteristics (Ta = 25°C)
Characteristic Symbct Test Condition win Typ. Max Unit
LB mA RE = BY 50 600
Currsnt wansier ratic Iciis 17=5ma RC*ER Eg %
1N 100 — 800
w oM. IF= §mA Nep=04% — o L ’
& 2d O ! R iaan L %
aturated CTR [Eo il Rank GB NG — .
lg=24mA Ip=28mA . — a4
Collector-emiter Y. 0.2 5 v
saturation voitage TLEEAD | o =02mA, IF= 1mA L - ¥
Rank GB - A o4
Isolation Characteristics (Ta = 25°C)
Characteristic Symbot Tesi Condition kin 5D, Max Unit
Capacitance e = s 53 — 3 - I
s to Guteut) Cs Y5=0,f=1MHz 0.3 oF
isolaticn resistance Rs Vg=500%, RH.=60% — 10" — Q
AC, 1 minuie 2500 — — .
i vims
tsolation voltage BYg AC, 1 second, in oil — 50C0 -
OC, 1 minute. in oil — 5000 — Vde

2002-09-25




TOSHIBA

TLP521-1,TLP521-2 TLP521—-4

Switching Characteristics (Ta = 25°C)

Characteristic Symbol Test Condition Min Typ. Max Unit
Rise time tr —_ 2 —
Fall ime t Yeo=10v — 3 —
lc=2mA us
Tum-an time ton Ry = 1002 — 3 —
Tum-off ime toff —_ 3 —_
Tum-on time ton — 2 —
o R = 1.6k (Fig. 1) -
Siorage time ta Vee=5%, [F=16mA — 15 — s
JFum—ofi time torF — 25 —

Fig.1: SWITCHING TIME TEST CIRCUIT

AR, \}‘ li

A%

Vee

O Vice

fon

2002-09-25
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MICROCHIP

PIC18F2331/2431/4331/4431
Data Sheet

28/40/44-Pin Enhanced
Flash Microcontrollers
with nanoWatt Technology,

High Performance PWM and A/D

& 2003 Microchip Technalegy Inc. Preliminary DS396168



MicrocHIP PIC18F2331/2431/4331/4431

28/40/44-Pin Enhanced Flash Microcontrollers with
nanoWatt Technology, High Performance PWNM and A/D

14-bit Power Controi PWM Module:

- Up to ¢ channe's with ccmplementary o.tputs
+ Edge- or center-alighed operaton

» Flexible dead-band Jenerstor

+ Hareware fsul orolection inpuls

» Simuitan=2ous upcate of duty cvele and pericd:

- Flexibi> specal cvent trigger ouiput
Motion Feedback Module:

+ Three indepencent npui capiue channeals:

- Flexiblz operating modes for period and pulse

width measurement

- Special Hall Sensorinteiface moduie

- Special evenl trigger ouiput to othe” modules
« Quadialure Encode IntesTace.

- 2 phase :npuls and one index input from encoder
High and tcw posticn tracking with dircetion
stalus 2 Chesnge of disedicn sdenupl
- Welocity measurement

High-Speed, 200 Ksps 10-hit A/D Converter:

Up to ¢ channes

Simultanzous kéo-channel sampling

Sequential sampling: 1, 2 or 4 selected channels
AUIU-CONNVEISION Capabilly

4-werd FIFD with selectable infermust frequency
+ Sclectabic oxtemnal zonversion trigaers
Fragrammaple acgeisuon tme

Flexible Oscillator Structurs:

cur crystal modes sp to 40 Miiz

10 external ClocK medes up t 40 K-z

Intemal osciliator hlock:

- 3 user selectabe frequencles: 31 KHz to € Hz

- OSCTUNE can comrpensale for frequancy drift

Secendary oscilator using Timarl @ 32 kHz
zli-S&te Clock korltor:

- Allows fer sate shutdown of device if cleck Tails

.

-

‘Power-Managad Modes:
- Run ZPU 01, peripherals on
ldle CPU of, periphzrals 01
Sleep CPU of, peripharals off
idie micde cunels down lo 5.8 uA typical
Sleep current down 10 0.1 pA hypicd
- Timerl oscilator, 1.6 pA typical, 22 kHz, 2V
yvatendog Timer (#DT), 2.1 nA typical
+ “vwao-Speed oscillztor startup

Peripheral Highlights:

High currant Sink/source 24 MAZS mA

Threa extemnal interrupis

“wo Capture/Compare/FVi (CCP) modu'es:

- Ceapture i516-bit, max. resolution 6.23 ns (TCv/18)
- Ccmogreis 18-bit max. resoution “00 ns (Tov}
- PWH culpul. PWH esoiuton s 1o 10 bils
Enhanced USART module:

- Suproits R3-4€5, RS-232and LIN 1.2

- Auto-¥Yake-up on Sar: bit

- Auto-Baud detect

R$-Z232 cperstion using intemai cscillator tlock
{no external crystal required;

Special Microcontroller Features:
100,000 erasaswrile cycle enhanced Flash
program memnrasy ypical

1.000,C00 erasewiile tycle cala EEPRORM
memory tvpical

Flash/cata FEP0OM rteniion” 100 vears

+ Salf-rrogrammabiz undser sofivare ~ontrol
Prionty levels for interupis

2 X § Single-cycle Hardware Rultipher
Extend=d Va'Chdug Tiner (WETL

- Programmebie peticd fram 41 ms to 131s
Single supply In Circutt Serid Pregrammirg™
{ICSP ™) via two pins

In-Circuit B2bug {ICD} via wo pins

- Drves PWI outputs safely when debugging

Program Memaory Data Memory &5p L
10 bit 28| tabit| o
Davice Tlash | # Single-Word | SRAM | CCFROM AD | CP spr | v EUSART! £ g pwi 6.Dit
(bytes | Inswuctions | {bytes) | bytes) {ch} ire= éﬁ {ch}

PIC18F2331 | 81E2 4056 738 258 24 £ z Y k4 Y € 113
P'C18F2431 | 16234 3182 738 265 34 £ 1y | ¥ v X B 113
P.CI15F4331 | 21¢€2 4056 738 258 33 < = Y T4 v X a 113
PIC18F4431 | 16334 3182 758 258 33 4 2|yl v ol ¥ 3 143

= 2003 Microchip Tachnaolegy Ine.
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PIC18F2331/2431/4331/4431

Pin Diagrams

28-Pin SDIP, SOIC

MCLRVEs [+% ™" 286[]~—— RBVKBIZPCD
£ 2 27 [ ]~—= RBSKBIZPGC
RAUANL Ms 26 [ =— RBSKBILPWHMAPGMY
SEAPUINNY ~—— 4 _ 78 [ +—— RBYKBDIPWMSE
3WRErHCAPHCES — 15 @ 24[]~——— ROMAM
RAUANAICAPZICEE ~——— 16 & 23[]=—— RBIPAM2
AVDD v g 22[}=~—= RBIP
Avgs —— [18 & Zi[]=—r RBUPWMO
QSCUC_KIRAT e § 23 [ ]-—— ¥op
OSC2CLKOIRAS w—— [ |10 & 13 []——— Va2
RCCTIOS0M LK n 13 ] ~— RCT!RX/DT.
FCI/T108ICCR - 12 17 [ ] =——— RCBIX
RCMCCPIFIIE — [ 13 15 [ ]=——= RCSNTZSCKSOL
RCATOCKITSCKINTE — [ 14 13 [ ] «——= RCAINTUSDLSTA

Note 1: Low-voliage oregfamming must 32 enabled.
40-FIn PCIF
W01 RAGPRIFR 1 N

RAGAND '
RAtANS -~ -3
;CAP1ANDX z
4

§ =

7 <

$ A

g 2

10 v

1 2,

iz Q

i3 o
ool 14
REQTIOSOITICKI «—— [ 38
RCIT10S/CCP2ZELTA «— [ 45
ROFHCOPAFTIR « v [ 17
RCITOCKIMTECK MNTg «——~ [ 18
RDOFTOZKITECH ~—— [ 18
R3320 ~——=[ 2

sl

RATHKRIZRGN
RBS/HEI2
-~ RO3KBIH
RBAKSIPYIIG
~—— RB3/PWM3
“——— RE2PWRLY
REVPWIA
~+——= REO/PWHD
'h‘-D:!

Vog

<~ = ROFTVHT
RE&PYIVE
RCSF 4D

| | ~—+ RLGFLIAD

] =—— RCT/R¥DT/SLOM

o
|
]
1
N
]
]
u
1
]
]
]
]

5 [ =—— RCETXICKISS

1 «——+ RCREANTISCKIS
1501 epall

RC4.
1 RESFGCKSCL
1 RCZ/SCISDA

RC3 I8 ihz aremate pin ©F TOCKITSOKYE, RC4 I he atenaie ph 1or SDIFEDA; R25 15 the aiternaia £in

107 SCRISTL

Low-voltage orogramniing nust s enabled.
KU4 18 he aremata pin or FLI A,

RfA I8 ihe akamata pin for 2WH44

Preliminary
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PIC18F2331/2431 l4331/4431

1.3
Members

Details on Individual Family

Devices in the PICTOM2331:24514453142431 familly ars
avdilable Tt 28-0in (PICT8F2X31} and 40/44-pin
{P:C18F4X31) packaces. The biock diagram for the

two groups is showr: in Figure “-1.

the devices are diferentiaiec mom each oner nihvee

Ay
©. Flesh progam  memoy
PIC18F2X31 devices.

PIC18FAX31).
2. A channeis (& Tor PICTBEZX31 devices, Y 1or
PIC1BF4X31 devices).
3. IFC ports (3 bidirectioral ports an FICT8M2X31
gevices, & didirectianal ports on FICTEFIX31

devices).

16 Kiwies

Tor
for

(8 Kbytes

Allotaer T2atures ™ devices In inls ramly ere icentical.
Thasz are summanized in Takle 1-1.

The pinouts far all cevices are listed 'n Tebis 1-2 and

Table 1-3.
TABLE 1-1: DEVICE FEATURES
Features PIC18F2331 PIC18F243 PIC18F4331 FIC18F4431

Operaiing Frequency DG - 40 Wiz DC — 46 MHz DC—40 Itz DG - 43 14Hz
Program Kemcry (Byles) 8192 16384 8192 16584
Program ffemcry {nstructons) 4096 8192 4096 #1492
Data Kemory {Byvtes}) 738 758 763 788
Data EEPRCH Memcery {Byles) 235 256 253 255
Interrupt Sources 22 22 32 a4

{+0 Poris Poris 4. B. C Eors A, B. C Pors A,B,. C.D.E|PotsA B.C.D. E
timers E 4 F:} =
Capiure/Compare/P\tA modules 2 2 2 2

1£-Eit Pawer Coniret PV {€ Channels? (6 Charnels; {8 Crannzisy (8 Chanrels)
t/otior. Feedback modulke 1 QEt 1 2El 1 QEl 1QE
{(Input Zapture/Quadrature Encoder or ar or or
Inierface) 3xIC Ax T AxiC X I
Senal Conrrnunications SSE S5P. S8R, SSP,

Enhanced USAR™

Enhanced USART Enhanczd USART

Ernanced USART

10-Lit High-Speed
Analog-to-Digital Converter madule

5 input Channels

% Input Thannzls

9 Input Chanrels

9 input Channels

Resets {and Delays}

PCR, DOR,
reseL instuctivng
Stack Full.
Stack Uncerilows
PWRT, 05T,

POR, BOR,
Reser nsituction,
Stack Fuii.
Stack Undetlow
{FWRT, 28T,

POR. BOR,
rEsEr nsbucion,
Saack Full,
Stack Underflovs
(PWRT, OST),

POR.BOR,
reserinstuction,
Stack Fil.
Siack Underitow
(FWRT. OST).

RCLH (Dplicnal}, | MCLR {optionall.  MCLR jophional), | MCLR {cptona),
WO WDT Vi) \WOT
Progiaiiiable Lovw-voltage Delecl Yes Yes Yes Yes
Programmatie Brown-out Resat Yes Yes Yes Yes
in3tuction Set 78 Instructions 75 Instructions 75 Instruciions 75 Instructicns
-0l FRd -2
Mackages 28_5in SDIP 28-pin SOIF ,.40 Eln Cli 40 oin Dip
23.pin SOIC 38.pin SQIC y/ < U Qi TEPH
44-pin QN 44-pin CFN
S 2003 Mirochip Technology Inc. Breliminary DS3¢516E-page ¢



PIC18F2331/2431/4331/4431

TABLE 1-3: PIC18F4331/4431 PINOUT I/O DESCRIPTICNS
. Pin Number Pin | Buffer -
Pin Name BF [TaEP QPN | Type] Type Descriptien
MCLRAYCHRES t 18 15 Iasler Clear (ipul) o orogranuning voilays {inpul).
HCLR | 5T Master Clear (Reset; irput. This p nis an actve-low.
’ Resel to the davice.
VEe F Pregramming voltzage input.
RC3 I ST Digitel input Available only when FCLR s disadled
OSCT1CLKIFRAT 13 30 32 Csdillator =rvstal or exterral clock input.
0sc 1 &7 Qsdillator enystal npid or external dack souree input
. ST buffer when conficurad ir RC mode, CHIOS othenvise.
CLKi | ICROS  Extema clock source input. Abways associated with pin
: Tnetion O5C 1. (See related OSCICLKI, OSCZCLEC pins.)
RAT ¥O | TTL General pumpcese /0 pin.
OSC2'CLKOMNAL 14 31 23 Caciftator zrysial or clock sutput.
0sC2 e} —_ Ostillalor cryslal outpul. Catmects o aystal o resonalar
in Crystal Osclistor mode.
CLKO 9] — In RC mode. CSC2 pin ouiputs CLKC. which has 1:4 e
frequenzy of O8C1 and denotes “he insiruction cydz rate.
RAE o | Tit General purpesc 1O pin.
PORTA is a bidirecional FO parl.
RACIANG 2 19 19
RAD 17O | TTL Diglal FO.
ANU | |Analcg  Anaicgmput .
RATANT 3 20 20
RA1 G | TIL Digitel I'C.
AN1 i panzicg  Analeqinput 1
RAZIAN2AREFCAPTY] 4 21 21
INDX
RAZ 1O TTL Digital 'O,
ANZ | |Anatog  Analcginput 2.
M- I Aangley  AMD Reeience Vollaye (Low) Dw.
CAP! [ H inpt capture pin 1.
INGX i 1) QOuadratre Encodar Interface index input pin.
RAZANS/VREF+ 5 22 22
CAP2:QZA
RA3 i¥O | TIL Digitel FO.
ANZ | |anateg  Anaicginput =
VREF I |Anaicg  A/D Reference Voltage (High) irput.
CAP? 1 S tnnut caphurs pin 2
QEA i ST Quadrature Eacoder interface channet A input pir.
RALANSICAPRQER | 8 23 25
RA4 Ko | Tib Digtal FO. .
AN4 1 lAnaleg  Anaicginput 4
CAPS 1 ST NPt Caplur2 pifi 3.
QEB { §T Quadrature Eacodar Interface channe! B input pin.
RAZANSLVIIN i 24 s
RAS ¥O | TIL Digite! 0.
ANS | 1Analog Analeginput £
LVDIN | {Analog  Low-voltagc Cetoct input
Legerd: T L =TIL compatible input CMCS = CRIOS comrpatible input or cutput
ST =Schmit Trigger input with 2HOS fevels f = Input
O = Cutpui r = Power
Q2 =0pen-2ram {ne diode 10 VDo)

% 2083 Microchip Tachnolegy Inc.

Preliminary
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PIC18F2331/2431/4331/4431

TABLE 1-3:  PIC18F4331/4431 PINOUT 1/O DESCRIPTIONS (CONTINUED)

. Fin Number Pin |Buffer o
2 i
Pin Nama DIF [TQFP QEN | Type| Type Descripiicn
PORTD is a bidirzclicnal ¥C porz. PORTD can be softwae
programmeac 1o INEral weak pull-ups on il inputs.

ROGFWID 33 a 9

RBU, o L bigieat 'O,

PWHRIO Q| TIL PWR ouiput O.
RBVEVWT 24 Y 10

RB1 1°0 | 7TL Digitat 1°0.

PWRI &} TTL PWH output 1.
R3ZFWIA2 3B 10 il

RB2 1o | TTL Digitat FO.

PWI2 & TTL PWH output 2.
RIZFWM3 S 11 12

RB3 o | TTL Digital 1°0.

PWRI3 e] TTL VR4 OJiput 3.
R34/KBIOTWHMS a7 14 14

RB4 1#0 | TTL Digat 170,

KEBIQ i I interrugt-on-change pin.

PWIIS 5] TTL PWi ouiput 5.
R3EKBITPWMY 33 15 15
PGM

RBS 101 TTL Digital FO.

KBl1 ! TIL InterTupt-on-change pin.

PWhi4 © ~| R PWH oJiput 4.

PG e} ST Low-voltage ICSR programming entry oin.
R3E/KBRPGC 32 16 15

RBG #O|TTL Digitat i,

KBi2 i FTL Interrupt-on-changc pin.

PGC KO | ST In-Circuit Debugger and ICSF programming cicck pin.
RITKBIZDNCE 43 17 17

RBT 70 | TTL Digiial 1'O.

KEI3 | TIL Interruct-on-change pin.

BGD {fad ST In-Circuit Debugger and ICSE projramming data pin.
Legend: TTL =TTL cuntpalible inpul - CHMOS = CHMOS currpalibie input of outgut

ST =Schmitt Triggerinput with CMOS levels i = Input
Q = Output P = Power

0D  =0Open-Dmain {nc diode tc Vo)

D£3%6°6Bpage 16 Preliminary 2 2003 Wierechip Technalogy Inc.



PIC18F2331/2431/4331/4431

TAELE 1-3:  PIC18F4331/4431 PINOUT 1iO DESCRIPTIONS (CONTINUED)

o Pin Numbar Pin | Buffer e
Pin Nama OiF [TQFP| QEN | Type| Type Dascription
PORTC is a bidirectionat 4O pori
RCOTIOSOTICK 15 32 34
RCO o ST Digital ¥C.
11080 @] _— fimert osciiaor outpul.
T1CKi [ ST Timer1 external clock input
RCH11081KCCP2 il 3 3h
FLTA
RC1 o] ST Digitat I:C.
T106t I |CKHICS| Timer1 oscilfaior input.
cCP2 48] 3] Capiure2 UL, CoMrpareZ output, FWkiZ output.
FLTA I ST Fauitintesrupt input pin.
RCZCOP LB v o | s
RC2 G | ST Dicital ¥C.
CCP1 1o ST Captlure 1 indout‘Compare! oulput/PWHI1 output
FLTB 1 ST Fault interruptinput pin.
RCYTOCKETSZKY 18 a7 37
INTO
RC3 ¥ ST Digitat KC.
TOCKi 1 ST Timer0 allemate clock input.
TSCKI | ST TimerS allemate clock input.
INTO | 5T Extemal interrupt 0.
RCA/INT1:/SDISSDA 283 12 42
RC4 ¥o 5T Dicital ¥C.
INT1 H ST Extemnal Interrugt 1.
SDi i ST SPI Da@in.
SDA 10 | 8T 12C Cata ¥O.
RCS/INTZSCK/SCL | 24 43 43
RCS 110 ST Digital ¥Q.
INT2 1 8T Extemal interfupt 2.
SCK 11C ST SYncnronous selst Clock inputiouiput 101 SP1 mode.
ScL o | ST Synchronaus serigl dosk inputiowput for IC mode.
RCB/INCKSES 25 | as | a4
RC5 o | ST Digital ¢C.
™ O — USART Asynchronous Transmil.
OK [5e] 57 USART Syrchrenous Clack (s related RKIDT).
58 i S SHI Slave Setect nput.
RCT/RX'DT/3DG 25 | 1 1
RCT e ST Dignal ¥o.
RX | ST USART Asynchronous Raceive
DT e ST USART Syrchrenous Data (s2z2 related TX/CK.
SDO (e} — 3rt Dama oct.
Legend: TTIL =T L compativle input CMGS = CMOS compatible input of output
ST =Schmitt Trigger input with CKOS levels i = InpLr
o] —Quipu P — Power

0D =Open-Urain e dode 1 D)

033 Microchip Tecniegy Irc. Preliminary DS39516B-pegs 17



PIC18F2331/2431/4331/4431

TABLE 1-3:  PIC18F4331/4431 PINOUT /O DESCRIPTICNS (CONTINUED)

R Pin Number Pin | Buffer -
Pin Name =t Description
DIP_{TQFP| QFN | Type| Type °
PORTD is a bidirzclicnal #C por., or a Paralle Slave FPort
(PSP} far interfacing 1o a microprocessor port. These gins
have 7T inpul huiflers when PS> medide is enabled
RDGTOCKITSCKI 13 38 3&
kD0 10 sT igital 1O
TOCKI I ST TirerQ externat clock input.
~OCKI [ &T Tirerd inpur c ok,
RD1EDD 20 39 3¢
RD1 o 8T Cigital Q.
SCC C —_ EPI Cata out.
RDZ/SDEEDA 21 =0 40
RD2 o | ST Cigitat 1.O.
st I sT <SPl Bata in.
SCA 1o sT =CData FC.
RDIECKSCL 22 £1 41
RD3 1o T Cigitsi 0.
SCK 1¥0  &T Synchronous seral dodk inzutfoutpuat for SPImode.
SCL eI Y| BYNChIenoUs sendl dock INJUFOULPYT 1or 1% made.
RO4TLTA 27| 2 | 2
RL4 0} Sl Ligist 10,
FLTA f &T Fauti inferrupt inout gin.
RUZFWRHE 2] 03 3
RD3 T SRl Digitst 0.
P4 C TTL FWh ouiput 4.
RDEFW D 23 4 4
RD6 (He &T Digita 'O,
PWIMG g TIL FWIA output 6.
RDTFWMT 30 5 )
RD7 Ko &7 Cigital /0.
PWIM/ O Il FWiA ouipui /.
Legand: TiL =TTL ccmpetibleirput CMCS = CRICS compatible irput or output
8T = Schmitt Trigger input with CMOS levels 1 = Input
Q = DUipUt P = Power

0D = Dpen-Drain (no dodetovor)

DS3E616B-age 18
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PIC18F2331/2431/4331/4431

7

TABLE 1-3: PIC18F4331/4431 PINOUT I/O DESCRIPTIONS (CONTINUED)
. Pin Number Pin | Buffer o
P t
in Name Die [TGFP| QFN | Type | Type Description
PORTE is a bidirectional /O port.
RED/ANG 8 25 25
REO O | ST Digital I:0.
ANS 1 jAnalog| Analoginput 6.
RE1/AN? g 26 26
RE1 KO | ST Digital I1:O.
AN7 I {Anzleg| Analcginput?.
RE2/ANS 10 27 27
RE2 O | ST Digital I70.
ANB | lAnaiog| Analoginput 8.
Vss 12, | 6.29 (6,30, P — | Ground reference for logic and 140 pins.
K3l 31
VoD 11,321 7.28 | 7,8, } P — |Positive supply for fogic and 170 pins.
28,
29
NC — 12, 13 | NC | NC [Noconnect
13,
33,34
Legend: TTL =TTL compatible input CMOS = CMOS compatible input or output
ST = Schmilt Trigger input with CHGS levels I = Input
O = Qutput P = Powsar
OD  =Open-Drain {no diode to ¥od)

< 2003 dicrochip Technology Inc.
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