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Abstract

This dissertation present about How to build the Gait Training helping for patient. The
will make comfortably of physical therapy. The has Microcontrollers which is the control
equipment of. The principle of working It can adjust speed for 3 level. Tt shows the time of
operating. It can measure the distance. It has the direction control node at the both arms. This

node helps comfortably patients to tum left or turn right.
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Tsupsumsrinauealesiiuna

#include<reg51.h>

unsigned char segment[]= { 0x3f,0x06,0x5b,0x4f,0x66,0x6d,0x7d,0x07 0x7£,0x6f }; }; //

[ 4w o [
Uszmaduls lfuaasdeoniduansnadagau

unsigned int a,b,c,d,e=0; #dszmad s i apeduaz e ihe o

sbit digit1=P3A5; Admualaaus digitt unuiin p3.s

sbit digit2=P3°4; simualidaals digi unuiia p3.4

sbit digit3=P343; Himuslisus digits unuiia p3.3
st digit4=P32; Hmualiduls digitd unuiin p3.2

sbit start=P3/0; Hmualidaus start snuiia p3.0

void timer] _isr(void); /lazmaadraiad %14 timerl isr

void delay(void); /Alsgmeadiadanay delay

void main(void) /51952100A W1 main

{

while(1)

{

digit1=0; // 81 digit] 1A 0 weraa digitl TiarAama

digit2=-1; /i digit2 (MY T Laaed digit2 iaaiwa

P2=segment|a]; 1A P2 uﬁmwa‘?’; AN A UMan a

digit3=0; // 81 digit3 AL 0 uameh digis llueaane

digitd=1; # &1 digitd 191D 1 uerAedn digitd LERIKE

Pl=segment[c]; /¥ P3 uernaHafiduaAHAISAd N ED ¢

delay ();

delay ();

digitl=1; /1 81 digit] WA 1 uaned digitl uaAINa

digit2=0; // digit2 (AU 0 uaaeN digit2 Juaadna



P2=segmentfb];
digit3=1;
digit4=0;
Pl=segment[d];
delay();

if{start=—=0)

{

TMOD=0x10;
L THI=O;
TL1=0x00;
TR1=1;
ET1=1;

EA=1;

}
}
}

void timer_isr(void) interrupt 3

{

}

{

e+

ifle>9)

d+

+-

e=0;

else if(d>9)

o+

0;

58

/¥ P2 naannfid e aHaad IUnan b

/81 digit3 WAl 1udAIN digit3 waasHa
/1 81 digitd 1 0 uaRed digitd Taluaaewa

/A P3 ugasmafidugasnaldaduyan d

#8 start (AR 0

=4 L
/1 519a2RYANINTY interrupt 3

o 4 4
/a5 e vy

A InYs e 1NN 9

v 4 X
ionuls d esiuau

/1 Amls e v o
sndanls d wina o

o Y
AAdwls ¢ wisiaiu

# @wls d emAu 0



}
else if{c>3)
{

bi+;
c=0;

}

else ifib>9)

/dals ¢ s

#eauls b iy

/1 925 c N o

#8auls b AN 9

o A X
Hvterunls a iuai

59

else if{a>9)

{

a=0;

}

TR1=0;

}

void delay(void)

{

unsigned int x;
for(x=0;x<10000;x++);
9110000 T x i3y

}

Jaanals bty o

#énaaals a wnndi o

Araanls amidu o

/uaziBualanau delay

o or o
/lszaranandy for 19 x 190 0 uaz xilow



#include<reg51.h>
#include<intrins.h>
sbit sw0=P340;
sbit sw1=P341;
sbit sw2=P32;
sbit sw3=P3/3;

void main()

{
while(1)
{
if{lsw0=—=0)
{
P1=0x01:
P2=0x31;
ﬁJum‘u 0
}
iflsw1==0)
{
P1=0x02;
P2=0x06;
l'ldJulﬁ“U 1
}
if(sw2==0)
{

P1=0x04;
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Tﬂmn‘sum‘sﬁnmmmumﬁj’uuama%

simualfaanels swo unuila p3.0
rmualimuys swi unuia pa.a
rimua sy sw2 unuiie 3.2
Hmualidnls sw unuiia p3.3

/5002 @UANATY main

/&7 swo 1 0

/1.1 Aedaanusaniivomed

/W P2 LaasHagany s aaINalad

//é"’.] swltnmy 0

#19P1.2 fedygnuooniiuewmes

//clﬁ’ P2 Llﬂﬂﬁﬁ’c’lﬂﬂﬂ‘l’l'I\‘lﬁ”Jll.ﬁﬂ\‘lHﬁl%ﬂ au

/81 sw2 1 0

/1¥p1.3 fedygnueeniivewes



P2=0x5b;
dhaav 2

3
if{sw3==0)
{
P1=0x03;
P2=0xA4f;

ﬁ’Jum‘u 3
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/9 P2 naraanasenn e aINalS a1

/187 sw3 Wiy 0

111#P1 4 Aedyanueeniiuones

/NH P2 uamanasennsR g INad ad I
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TilsupsumaiinuuednnesTnsseznig
#include<reg51.h>

unsigned char segment[}= { 0x3£,0x06,0x5b,0x4f,0x66,0x6d,0x7d,0x07,0x7£,0x6f }; /52N

ar 3 1 A o o oy
ﬂ?llﬂﬁi?‘luﬁﬂﬂﬂ1E]E]ﬂﬂﬁ'lllﬂ'ﬂ\1ﬂﬂ!ﬁ]ﬂﬁ'.]u

unsigned int ij =0; # Uszmadauals 19 inaz jiihi o
sbit digit1=P370; riwualddunls digitt imuiia 3.0
sbit digit2=P3~1; siwualidauds digie2 unuia p3.a
void external0_isr(void); mlsempadalensu externalQ_isr
- —— — —void delay(void): — — mlszmeaFradai S delay
void main(void) /510521Buafan T main
{
IT0=1; /o wirdy 118 rmovihanu
IT1=1; #1T1 Y 119 IT199
EX0=1; # EX0 iy 119 Exovham
EX1=1; #EX1 iy 118 BX1vihem
EA=1; /T EA iy 1197 BA vhaw
while(1)
{
digit1=0; // digitl 191911 0 1@ digitt TiuaaINg
digit2=1; // digit2 INAY 1 IEAIIT digit2 SaRana
P2=segment{j]; 1A% P2 warmsraidummanaiadumdn j
delay();
digit1=1; // digitl 1A 1UEa9 digitl naadna
digit2=0; /1 digit2 1AL 0 uerae digi2 liuaaska
P2=segment[i]; /18 P2 uemana i uaasmaliadiundn i
delay();

}



}

void external0_isr(void) interrupt 0

{

if{exInt0 == 51)
{
exInt0 =0;

i+t

ifii>9)
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/10a2BoANaRHY interrupt O
ndrdgnausuwamiiny s1 Wuaasa

#1AAun)5 exinto iy 0

.,, 4 X
/AR ls 1 WaAumee

yédauls i a9

s

i=0;

if(j>9)

{

=9

i=9;

}

}

exIntO-++;

}

void delay(void)
{

unsigned int x;
for(x=0;x<10000;x++);}

1 4 3
131 10000 19 x waiy

NAdaly j St

/A Awsi s 0
183 j a9
#Ad s § v o
/Masi o 9
3 o A X
/AAF IS exInt0 HuAY
-~ o o
/s wazeuaInTy delay

mlsemeaaauls x

o W [ Y]
Mlsznadandy for 19 x 1180 0 Las xiioe
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B Wide opaﬁn?voltage range from 5 to 24_voc

OMmRoN
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Photomicrosensor

Photomigrosensor with 50- {o 100-mA
Switching Capacity that can be Built
into Equipment

B PNP output models newly added.

W Standard, L-shaped, T-shaped, and Close-mount-
ing: Five series of madels available.

B Selecl from thity output variations, including
Light-ON or Dark-ON/Light-ON (seleclable} mod-

els,

W Response {requency as high as 1 kHz,
B Easy operafion moniloring wilh bright light

indicator,

8 Maodels (EE-SXULILJA and EE-SX(UILR) wilh
operation indicalors that are lit when sensing
objects are detected (when light is interrupled) are

available,

Ordering Information

EE-SX67/47
]

Sy

S A B AT B TR -

Appaaranca Sensing mothod Sansing Cutput configuration Modol Walpht
distanco NPH PNP
Standard Through-beam Smm Dark-ON/Light-ON EE-SXG70 EE-SX670P Approx. 3.149
type (slol lype) fsfot width) | (selectable) ™! EE-SXB70A™2 EE-SXE70R™
% Light-ON EE-3X470 EE-SX470P
L-shaped Dark-ONiLight-ON EE-SX671 EE-SX671P Approx, 3.0 9
[selectable) ! EE-SX671A"2 EE-SXB71R™M
“ Light-ON EE-5X471 EE-SX471P
T-shaped Dark-ON/Light-ON | EE-SX672 EE-SX672P Approx. 2.4 g
{seleciable) ! EE-$XB672A2 EE-SX672R'3
H Light-ON EE-SX472 EE-SX472P
Cioss-mounting Dark-ON/Light-ON EE-8X673 EE-SX673P Approx. 2.3 g
(selectable) ! EE-SXB73A™? EE-SXE73R™
” Light-OnN EE-SX473 EE-5X473P
Close-mounling Dark-ON/Light-ON EE-SX674 EE-SXG7dP Approx. 3.0 g
{selectabte) " EE-SXE7T4A EE-SXG74R"3
Light-ON EE-SX474 EE-SX474P

Note: *1.The Dark-ON/Lighl-ON (selectable) models can be used as Light-ON models when the L terminal and posilive {+) terminal are
shont-circuited. An L terminal and positive (+) terminal short-girouil connectar (EE-1001-1) is availabla.
*2.Models with a suffix “A," such as EE-SX670A, have a Dark-ON indicator that is lit when light is intesrupted.
*3.Models with a suffix *R,” such as EE-SX670R, have a Dark-ON indicalor that is ¥ when light is interrupted.
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EE-SX67/47 omRON EE-SX67/47

Application Example

Datection of Lead Frame Position

EE-SXETO

Lessira—g
® Ratings
ltam Cutput Standard L-shapad T-shapod Cloza-mounting
NPN EE-SXE70 EE-SX671 EE-SX&72 EE-S3673 EE-SX674
EE-SX670A EE-SX6T1A EE-SX672A EE-SX6T3A EE:SX&74A
EE-SX470 EE-8X471 EE-5X472 EE-SN473 EE:5X474
PNP EE-SX670P EE-SXET1P EE-SX672P EE-SR&73P EE.-SX674P
EE-SXE6T0R EE-SX67T1R EE-5XE672R EE-5X673R EE-SX&74R
EE-SX4T0P EE.SX4TIP EE-5X472P EE-5X473P EE-5X474P
Sensing distance S mm (Siolwidlh)
Standard sensing object Opague: 2 x 0.8 mm min.
Difarential traver 0.025 mm
Light sgurce Gahs infrated LED (240 nim)
(peak wava kenglh)
Receiver Si photolransialer wilh a sensing wavelenglh of BS) nm max.
Operation ind<ator (sce nota 1) Operalizn indic 2101 (red) M with incident (Mode's viilh @ suffuc of "A" of *R” have Dark-ON irdicators. )
Power supply vollage S0 24 VDG = 10%, tippta (p-p): 10% nsax.
Curtent consumption 35 mA max. (NPN), 30 ma max. (PNP)
Control cuipul NPN¢pen coveclor oulpul nede!s:
A1610 24 VDC; 100-mA joad cutrent {lp) with a resideal veltage of 0.8 W max.
40:-mA 1234 currant {fe) with a resdual vollage of 0.4 V max.
NP epen collot o utpul nodels:
Al Slo 24 VOC: §0-mA load cutrent (I ) wilh a residual voltage of 1.3 V max.
Responsa frequency t kHz max. (3 kHz average)
(sea nota 2)

Noter, 1. Theindicaloris GaP red LED (peak emission wave'ength: 630 nm).
2. The response Irequency was measured by detecting the fallowing rotating disks.
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EE-SX67/47 OMRON EE-SX67/47
m Characteristics
Itam Output Standard L-shapod T:shaped Cloae-mounting
NPH EE-3X670 EE-SX571 EE-8X672 EE-5X673 EE-SX674
EE-SXE70A EE.SX&6T1A EE-SXE72A EE-SX673A EE-SX674A
EE-SX470 EE-3X471 EE-§X472 EE-5X473 EE-3X474
PNP EE-S3X670P EE-3X67T1P EE.SX672P EE-SX673P EE-8XG74P
EE-SX6T0R EE:-SX&TR EE-SXE72R EE-SX673R EE-SX674R
EE-SX470P EE-SX47T1P EE-Sx472P EE-SX473P EE.SX474P

Ambiant il lumination
(on Recater lens)

Flugrescent light: 1,000 ¢ x max.

Ancbiant tenperature Operating:  -25' 1D 55°C
Slorage: =30° to 8Q°C

Ambignt humiddy Ocperating: % to B85%
Slerage: 5% to 95%

Vibration resistance

Destruction: 20 Lo 2,000 Hz, (with a peak acca'aration of 10G), 1.5.mn double anpltude for 2 hrs {with 4.minute
cytles) eachin X, Y, and Z duections

Shock resislance

Destruction: 500 mvs2 (approx, S0G) for 3 times each in X, Y, and Z directions

Oegree of protection IEC&05251PS0

Connetlion methed Connactor typo (dract soldaring possinio)

Visight Approx. 3.1 9 [Approz 309 [ Aspron. 249 [ Acprox. 23 ¢ [ Approx. 3.09
Bfaterial | Case: Polybulyiene phthalate (RBT)-Cover: RPolycaibonale{PC}-EmalerTeceiver: Poyearbon ste (PG} —————

Engineering Data

Sensing Position Charac

teristics (Typlcal) Repeated Sensing Position

Characterlstics (Typlcal)

y/ A T =
i . Dama-OM e iDa‘x-Ou Lo % =4
Tr ON : r Tr ON - - @ orF -
Y /i 5 B
& & An
-7 b - ) ) % fn, ] &) . . A;l
- 5 Ast
o 4= D NN
6 - - — . — .qﬁ
wdm :
-1 o =R =g el T
Tr QFF Tr OFF i i i
¢ T 5 1 49 50 63 L [ (] S0 [X 1m e 3% LY A EL]
Distance d (mm}) Distance d (mm) Distance 4 {mm)
: Vee= 12V

No. of repetitions: 20
Ad1 =0.002 mm
Ad2 =0.004 mm
Add =0.006 mm
Aadd =0.02 mm

Ad5 =0.04 mm
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OomRonN

EE-SX67/47

Operation
® Qutput Circuit Diagrams

Inzident
I v

Qpeatan o
ndzator (red) otk
Quapu oM

TR OFF I |
1632 1[a'sy) Opsralas
Re'azsey :l__i:

Load 2 H

R

Qutput Madel Quipwi Timing Charts Output Circult
configuration tranalstor
oporatlen
NPN Quiput EE-SX670 Ught-ON (W/nen 14rnae L and @ ara shorls-cated)
EE-SX6T1 Iradel
EE.5X672 e Tuned _E_
EE-S5X§73 Operalan on
EE-3X674 i cslar (783 orr 1
Oup:d (=)
ranaaly o [ 1 —® 51524v0C
Load 1{re’ay) Oavales | [Tos TSH noti)
Re'sston _E_ 1 3y $RA
Losd 2 H x
e H il Lour_{. ]
. i Gy 1 4
Dark-ON (Witan termna'y L .ln:'-g:l ¥ ofn) | Load2
wermes — L1 |
Opaatan on - ==
. 1l zatar (!ﬂ _ DOFF | o Haote: VAR UN A &5 v 1E59 0Ap I, 3B 1
_— — ] — YT on Brai gl v RL
LI R IEY OFF | I
Load 1{#'ay) Operaten
Re'sazen :l_E
Lond 2 H
e | ¥
EE-5X470 Light-ON 1nadent = v — - - 5ta 21 VDC
EE-SX471 bR e B I F
EE-5X472 Opearian on = gk R,
EE-§X473 indizate 110d) o [ 1 VY {sie
EE-SX474 Gpa on nale)
Vit e J—F | NPT
Losd 1 (aay] Oparaten
Reeaies _.:L : | toad 2
Lopi2 H L.
vt A\ T g T T i v
Neote: YiNET UT g C 01BN CAIPA, BihEyB 419
@ restor in AL,
EE-SX670A | Light:QON (Wrante mnas L asd @ 3¢ ahat<itutad)
EE-SX67T1A [nz'dan
EE-SX672A i A i
EE-SX673A o FiRrrapted
. L L] o
EE-SXG1A S ST T
Outp.t ol Sta 24 VOC
JELTEIETS OFF
1oaZ21(re'ay) Cpdralas
Re'sarss .._.[:l_
L2832 H
L el o {7
Dark-ON (Wraiterm a2y L pad 6 a2 opan)

YinET Laing 05 L0 TE5R QUIpA, BNyl
=087 B IE 8IS A RL
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EE-SX67/47

Oulput Model Output Timing Charts Output Circuit
configuratien transislor
opwation
PNP Qutput EE-SX670P Ught-ON Wiraiarr mws Land ) e anet-ses 1a)
EE-SX&T1P i
EE-5X672¢ tnaeed I eom IR
EE-SXE73P T phed
EE-SX674P Oparaton oK
indemes (res) or L 1 S1 2 VDE
Qutpat on
vra=sstor or _ L1 :
Loai {re'ay) Oparain b [
Re'aases _:]_ } ¢ lout -
Votsgeoatpua 15 e 1a nea
A I - e
! R,
Dark:0ON s tercee Loaod @ ate opan) =) m v
Inzudanl 1 . __70
lesg ropied Hate T UL g O BTRZE DR, 3 a8 et
Ouzeatan OK aceystor M AL
ind-calor (r23) ofr L1
Odpia on
a3 W OFF | [
Lasd 1 (ra'sy) Oparatas
Fepanan LI:
- 1 |- | _lesiz 0 H == —_
1
EE-SX470P | Light-ON inzidel —3® 515 21 vBC
EE-SX471P merezeg — [ 1
EE-S5X472P Opirnian oK
EE-SX473P i~ixaly [ed) ase _D_ ’
EE-SX474P Otpa on OUT .
1a7s g OFF _E___ Twle sty
Losd {r73y) O atey ' %nore]
o8l {raay E ' )
Re'panns _.:L 9 m -
Voraze dpat H LoV
A== g
Hote V#0870 01 v 01858 OAPA, Away s inyet
srepsiy aRL
EE-SX670R Light.ON GrEr e e L and €D prashorsreoten)
EE-8X671R - dany
EE-SX6I2R  — Hw]
EE.SX673R % g rupted
EE-SXET4R Qpaalan on—
PR e OFF Sto 21VE0C
Oapat on
Bl e orr [ .
Lapdira'sy) [«F 3 HTY 1
Ra'zasas —E— B
Viotage oApat H _:I_ | 4 Y {xea
L ' %r:\(a)
1 Load 8
Dark-ON [renterT ~as L avd & o e opem) i l L=} oV
[rorTen | LA | G S
Itisrrupied —D— Haie VTR US A3 60 210G SR, Bna, b wet
Cpaalan OH 5 a8 N ARL
mwdcawr () OFF I I
Qutpin (<11}
rasa bl OFF | |
Losd (re'8y} Qraaten
Ra'esses :L__C
Val1szs etpl H :_:
L
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MAX232, MAX232I
DUAL ElA-232 DRIVERS/RECEIVERS

SLLS047L - FEBRUARY 1989 - REVISED MARCH 2004

Meets or Exceeds TIAJEIA-232-F and ITU
Recommendation V.28

Qperates From a Single 5-V Power Supply
With 1,0-uF Charge-Pump Capacitors

Cperates Up To 120 kbit/s

Two Drivers and Two Receivers
+30-V Input Leveis

Low Supply Current. .. 8 mA Typical

ESD Protaction Exceeds JESD 22
- 2000-V Human-Body Model (A114-A)

Upgrade With Improved ESD (15-kV HBM)
and 0.1-uF Charge-Pump Capacitors Is

MAX232...D, DW, N, OR NS PACKAGE
MAX2321... D, DW. OR N PACKAGE

{TOP VIEW)
ci+[]1 UiS]VCC
Vg [] 2 15]] GND
ci-s 14]] T10UT
c2+[]4 13]] R1IN
CQ-E 5 12%R1OUT
vs-[] 8 NI TUN

T200T ] 7 10]] T2IN
R2N(] 8 sl R20UT

Avallable With the MAX202
® Applications

Terminals, Modems, and Computers

descriptionfordering Information

- TIA/EIA-232-F, Battery-Powered Systems,

The MAX232 is a dual driver/receiver lhat includes a capacilive voltage generator lo supply TIA/EIA-232-F
voltage levels from a single 5-V supply. Each receiver convers TIAEIA-232-F inputs to 5-V TTUCMOS lgvels,
These receivars have a typical threshold of 1.3 V, a typical hysteresis of 0.5 V, and can aceepl +30-V inpuls,
Each drver converts TTL/CMQOS inpul levels inlo TIAJEIA-232-F levels. The driver, receiver, and
vollags-gensrator funclions are available as cells in the Texas Instruments LinASIC™ library,

ORDERING INFORMATION

a PACKAGET PART NUMBER | MARKING
PDIP (N) Tube of 25 MAX232N MAX232N
( Tube of 40 MAX237D
_ y soep Real of 2500 MAX2320R i is
b s L Tuba of 40 MAX232DW
Soic ow Real of 2000 MAX212DWR hVr232
S0P (NS) Reel of 2000 MAX23ZNSR MAXZAZ
PDIP (N) Tube of 25 MAX232IN MAXZI2IN
Tube of 40 MAX232ID
-a0Gasc | S0CO) Reel of 2500 MAX232IDR o
coic w190 MAX2321DW I
Real of 2000 MAX23ZIDWR

T Packagn drawings, standard packing quantites, thermal data, symbolization, and PCB design
quidelines are avaliable at www 1i.com/sc/paciage

Please bo aware thal an imporanl nolico cencerning availability, standard wamanly, and use In erilical applications of
Taxas (nstruments semiconductor products and disclainmers therolo appaars at tho end of this data shoet.

LinASIC is a trademark of Texas instrurnanls.

mmnoummu-nd—um-dru-.n-u.
Prosdrty comiorm to apaciicrions par Ihe lvmi of Trnst inairoeemts
Wlandiard wpr paty, 4 towe nat y Wnchede
tosting of ull pariales.

*@ TexAs
INSTRUMENTS

Copyrght ©+ 2004, Texas {nstruments Incorporaled

POST OFFICE BOX 6553073 ® DALLAS, 1EXAS 15265
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DUAL EIA-232 DRIVERS/RECEIVERS

SLLEQ47L - FEBRUARY 1989 - REVISED MARCH 2004
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Function Tables

EACH DRIVER
INPUT | OUTPUT
TN | TouT
L H

H L

H = high lovel, 1. = o
lewnl

EACH RECEIVER

INPUT | OUTPUT
RIN ROUT
L H
H 1
H = high level, L = Yoa
—_— e R

loglc diagram (positive logic)

1 1)
TN - - - ——~~D()—-—--——— TiouT
10 7
THN —————| 30— - = T20UT
12 13
RIOUT — - - L
9 8
R20UT ~ - - (X |—— o

{'f TeEXAS
INSTRUMENTS

2 FOST OFFICE BOX 655303 % DALLAS. TEXAS Tamas
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SN54HC245, SNT4HC245
OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCLE 1310 = OFCEVEER 1087 - REVISE [ AVUOUET 00

& Wide Operaling Yollage Range ol 2Vto 6V

& High-Curzent 3-51ate Oulpuls Diive Bus
Lines Olrectly or Up To 15 LSTTL Loads

® Low Power Consumption, 80-pA Max Icc

*  Typlcal g™ 12ns

®  16mA Culput Drive st 5 V
®  Lowinput Current of 1 A Max

SMHC245. .. JOR W PACKAGE SNHHCIAS. .. FK PACKAQE

SNIAHC245 ... 08, DV N, NS, OR PW PACKAGE (10P VIEW)
(10P VIEV)) o
! 2z 5O
Yoo
 OF
']BI A3 il
a2 Ad s 1z]jB2
63 A e 1w R
) 64 a5 )y 15[ Bs
14[] 85
}g; ATHIS 1011 12 13
je7 TEH S8
| o8 o

description/ordering information

Thesooctalbus tanscetvers are designaed 10r asynchronous lwo-way communication between dnta byses, The
conlrol-tunction Impiementation minlimizes extemal iming requirements,

The devices allow data ransmission from the Abus to the B bus of freem Lhe B bus 1o tha A bus, deponding on

tha Jogic ke vel at the durection-control (DIRY Input. The outgut-enatde (OE }inpul ¢an be used t disatéa (he
dov? S0 thaltho buses are effectively solated,

ORDERING INFORMATION

ORDERABLE TOP.SIDE
Ta PACKAGE! PART NUMBER MARKING
POIP = Iy Tubs 6f ) SMTASL 285N SUTAMC245N
Tuts of 2% SNTAHC 2250
SOIC - D' HC24%
Heal of 2000 | SYTHHC2LMDWR
SOP - NS Hotl o2 2000 | SNI4HC245NER HE24%
—40°C v BAC
SSOP - 08 Red of 2000 | sv24mc2itbns HC245
Tuba ot 70 SNIAHC 24570
15500 - iy Heot oA 2000 SNTEMC 245 AR HC 245
Reel ot 290 SYILHZ 2L NT
COIR =) Tubd of 30 SNYSEHCZ45) 58153 HC 245,
“55Clo 128°C JCFP aWY Tuba of 8% SNIMHC 245 SNITAHC 245w
LCEC - FR Tube 0 65 SNIS4HC 295F X SNUSAHC 245F K

Paihage danings, +23alard pathing quantlias, tharmal dana, Lymbelv Ao, 273 PCB doslgn gddeings ale
it ) wwm b COMY I hage.

Pieate Do Jaare thal an Imparanl nolee tonderning avalatadey, sandard aaranty, and ute 1 criical applsations of
Toaas fralruments samionduiter produtls ard AL limers therolo appoars o the end of s 43 shoet.
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SN54HC245, SN74HC245
OCTAL BUS TRANSCEIVERS
WITH 3.STATE OUTPUTS
ECLE M D - CECENELA 1007 - FE vISE D AT JO -
FUNCTION TABLE
INPUTS
OE DIR OPERATION
L |8 B data lo A bus
L H AdatatoBlis
H X Iefaten

logle diagram (positive fogic)

Dlﬂi

Al

p
13
D ST

4

1
\._,n..vu,,...\
To Saven Other Channeh

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t

SUpPly YOG AN, V0 - o ittt e e e e e -05vto7V
Input damp currant, L (Vi< 0 or V= Ve (see NOW 1) Lo i 120 mA
Output clamp curent, Iy (Vg < 0 or Vg » Veelsee Note 1) ..ol +20 mA
Conbnuous oUIPUL Eurrent, 1g (Vo ® B 10 W EER) - v v o it et ot e e e e 1$35 mA
Conliruous curent theowgh Ve 0r GND L. oo i e e t70 mA
Package thermal vnpedanc, 0, (see Nole 2). DB package ... .......... ... B 70°CIw
DWpackage .. ... i 58°CIW
Npageage 0. St I8 ... 69 C/W
NSpackage ... ... . ... il 80°CIW
PAY PACKBGE ..oyt 83°Ciw
Storage temperature fange. Ty oo LOAT AV SO | N ¥ U =65°C 10 150°C

Y Sretans baycodibero st dundpt *abictula masimum I3TRGE" My C3td fEimanant Samaps 10 1ho devios. These e strets fatings chty, ang
Lrchiond cpotdion of tho devics 2 (s of ary athel Londilons Doyond these Ndce'sd Lt “reommentad opls alitng cendiicns” by ot
Mpled. E1potiure 10 3tachAo-mamum-£ated comaiicers 10f onkv3ed penods may afedt dovice reiable,,

NOTES: 1. The ircut and oulput vl (a1ngs May bo orcoodad # tho Input and GUiut CUMen? 1 3INgs e obiered.

2. Tra pachage thermal mpedance te Cakuldted In acondance with JESD 51.7.
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SN54HC245, SN74HC245
OCTAL BUS TRANSCEIVERS
WITH 3.STATE OUTPUTS

581310 - CECEVBER T387 - REVEE DALSUST M)

recommended operating conditions (s6e Nole 3)

SH54HC 245 SNTAHC245
MIN  HOM  KAX M NOM  WAX i
YCC  Supply uellage 2 5 2 2 5 é6f v
Yoo 2V 15 1.5
Vi Highdeod ingut vallage VeC T ABY 155 315 ¥
Ve =6V 4.2 4.2
Ve =2y o5 a5
Vi Lewdawet o votage Ve =4.5Y 1.3% 1.6 W
VYCC=6Y 15 18
Wy lhpat votlago 4] Ve 0 vce ¥
YO Qurgad votage Q Ve 0 NGC v
Voe=2% 1000 10D
AN Ieput trang ion riseTal tive Veg a5y ) w0 nt
| —Vee=6\ L0 L0
TA Opivalieg freqear bemperadae 5% 125] ~40 Bl C
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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

TA ® 25°C SHSEHC245 | SHTAHC24%
PARAMETER YEST CONDITIONS vee uNIT
MIN O TYP  MAX| MIN  MAX | MIN MaAX
2V 10 1008 1.9 1.9
ou = =20 pA a5y {4 449 14 i
YoM Ny = W 0t N, oV L 5% 5.9 W
O = 6 ma 4.5% 398 43 37 384
On = -1.8 mA oV 548 AB 52 534
2V 0002 G 0.1 [X]
oL 2 70uA 145V oo 0.1 0.4 o1
VoL LR TTL-IAYTS aY Qo0 o 0.1 Qa v
foL = 6mA 15 017 0% 0.4 0.x
oL = 7.8 mA 6y 015 026 0.4 0.0
I DIR&rOF V= Voo LY 101 4100 +1000 11000 | na
lo7 |AocE VozVoo o @ oY 1001 105 - 210 T T
lee Yizveo o0, B=0 6vY 8 160 &0 pA
C,_ | DiHorOL 2706 Y ] 10 0] of




SN54HC245, SNT4HC245

OCTAL BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS
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switching characteristics over recommended o

(unless otherwise noled) {see Figure 1)

perating free-air temporature range, C, = 50 pF

. ' TA®I5°C SHSIHCZAS | SNTARCTAS
PARAMETER ﬂml IOUICP'UU vee NIR TP mAx] s wax]| wmm wax] NV
7V N 10y 160 130
tpd AceB BorA 15y L] 21 12 Py ne
[ 12 18 2! 22
2V 525 2 380 290
lan OF Aot 48V 2 46 ca 59| o0s
bV 20 » 58 49
F3% [T 300 250
tan [ horB 15V 25 m [ 50 n:
GV 21 » 5y 43
v 0 [73) o0 %
Iy AorB |45V 8 i 18 5 h
| o SV 5 10 15 1
switching characteristics over recommended operating free-air temperature range, CL = 150 pF
(unless otherwise noled) (see Figure 1)
Ty = 25%C SHSHC245 | sNIanC 48
PARAMETER rIFNRPou'T‘I (W:'(:UH vee MIN - e owmax ] MM max| MmN max UHIT
2V B 138 200 170
lp.ﬂ A B BorA 15V 11 Fis 40 R ne
6V ) 73 3t 20
2V I LT 405 3%
lon OF AotB 48y as 51 81 /] ns
(2 ) 14 [ [
F 45 210 a5 26%
t Aotd K 1 12 63 53] ns
[ 13 ¥ 53 a4
operating characterlstics, Ty = 25°C
PARAMETER TEST CONDITONS | 1vp | wnir
o Powct dsspalon Capatiiargd por Lrarihe Ko lail 0] of
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SN54HC245, SN74HC245
OCTAL BUS TRANSCEIVERS
WITH 3.STATE OUTPUTS

SCLE110 - CECEWBER 282 - Rl 'VI3E D ALSIST MUY

PARAMETER MEASUREMENT INFORMATION

——l— Vee
51

Tesl
From Outpu Foint RL
Under Test
CL
[1ce Hots A) T } 52
LOAD GIRCUIT
———————— Yeo
_— — — :‘—lftﬂ-'*:——}‘-—*mr.——’i— —
+ — ¥,
Inensse | I 1 i OH
oulput | 50% ;h BO% | B0%TN son
| | [ . YoL
| — b —¥ e
M- e —W M teen ¥

3w X 20w, O
Out-pt-Fhisiy I -yﬂ‘q. ws-?? ]
Output 1 ¥ 43— ~vo
—h =t

VOLTAGE WAVEFORMS
PROPAGATION DELAY AND QUTPUT TRANSMITION TIMES

Input 50% fl 0%
|

t
—% M
VOLTAGE WAVEFORM
INPUT RISE AND FALL TIMES

MATES: A C Indudes prote and 1ep-titure G,

PARAMETER | Ry | € 51 $7
PIH 300F | open | Closea
tan (3 )] or
PIL 150 pF | Cloted | Open
'p Open | Closed
Ida e 1kil | 50pF
ez 4o |Slesed | Open
50 pF
lesorte [ - | o | Open | Opan
Outpul
Contrel Voo
{Low-Lavel - 50% V50,
Enadling) | S . R —— oV
L343 [ H toLz
Diput Jo=veey I “Yce
Wavotorm | I oY, i
{See Note B) | 10% Vou
tpzH M-

Ouvipu
Wavetorm 2
{See Note B)

YOLTAGE WAYEFORMS
EMABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS

B, Waseform Lis for an cutpul wih intemal condnons such thal the output ls low aucept when disatied Loy Iha Grged conyol.
AWM 215 N an ourgut with Erlernal poceBtitrd Buch 1hat the cutput ks high eatet whin disatdod by the Outgar contrel,

C. Phasecclatonships betnasn wavelofma woro chosen arbds arity. Al nput pulsss o0 Suerdiod by Aanaralors kg thd 0Boaing
Characlony®e: PRR 2 VAW ZO 250 1L bk = 6ns, 11 = G s,

D, The culpuls oo meiurcd 0ne al A 4Me A Th oo Infus rangtcn per measutemont.

E. tpz and lpyy 30 the same 36 4.

F. tpg) atdipyy 30 e s 4 g,

G. tpLygandip,y a0 7 1ame 31ty

Flgure 1. Load Circult and Voltage Wavelorms
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