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Abstract

This thesis presents the project about the design and the consiruction of an available
performance machine 1o tell whether the teacher is in the office or not. The machine is powered
by a DC power supply 12 volts. There are 8 slatus of the teacher’s available status which could be
presented through the plate controlled by stepping motor. The stepping motor has the limit
voltage in the range of 5-12 volts which il can be rolated 45 degrees one by one. In addition, the
day, the real time , the date as well as the temperature can also be shown through seven segments.

From the lest the available performance machine works perfectly.
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4. PACKAGE DIMENSIONS & CIRCUIT DIAGRAM
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5. ELECTRICAL/OPTICAL CHARACTERISTIC

5-1. ABSOLUTE MAXIMUM RATINGS (Ta=25C)

PARAMETER SYMBOL - YALUE | UNIT
Reverse Voltage Vr | 5 Visep
Fonward Current ‘ Iy 3.0 mA/seg
Peak Forward Current (1/10 Duly Cycle) Ipeak RE 120 mA/seg
Power D.issipa.l.i;).ﬁ“ —y Po 30 mWseg
Operaling Temperature Range Ta -25~+485 C
Storage Temperalure Range Tste -30~+85 T
Solder Temperature Tsol 260/3 C/s

5.2. ELECTRICAL-OPTICAL CHARACTERISTICS (Ta=25C)

PARAMETER | SYMBOL { MIN. TYP. MAX. UNIT c ON?I;E;gONS
RO uose | ossas | iass |
Luminous Intensity | Iy s | 17550 21938 26325 ucd [p=10mA
T 26326 31908 15489
Forward Vollage V 1.50 2.10 240 v/seg IF=20mA
Chromalographer Ap . 635 - nm 1F=20mA
;:frc';’: d&]:"" A : 2 . o le=20mA
Reverse Current Ig 20 A Vg=5v




5-3. OPTICAL CHARACTERISTIC CURVES
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6. QUALITY CONTROL AND ASSURANCE

CLASSIFICATION

TEST ITEM

TEST CONDITION

ENDUTRANCE
TEST

QPERATION LIFE

Ta=under room lemperalure

/=] 2mA-23mA per segment or [p=30mAfduty=1/8 Pu=1.25mS
Ip=160mA/duty=1/16,Pw=].mS(DOT)

Test lime=10001RS(-24HRS+721IRS)

MOISTURE

Tam65T 25T RU=90-95%  Test limem240HRSL21IRS

HIGH TEMPERATURE
HGH HUMIDITY
REVERSE BIAS

TewpST25'C  RU=90-95% VR=5V
Test tinw=S00hrs{-241 IRS +8]1R5S)

HIGIH TEMPERATURE

To evaluaic davice's dumbllity for long e stomge in high

ENVIRONMENTAL
TEST

tempevaiure

STORAGE
TawgSTST  Test timew ] 00DHRS(-24HRS+72HRS)

LOW TEMPERATURE :
B ALk _ | Ta=-35C45C  Test ime=] 0001IRS{-24HRS+721IRS)
STORNGE
TEMPERATURE TaafiT~25C~_35C  linea)0min Smin 30min Smin Cycle
CYCLING st 0eyekes

THERMAL SHOCK

Ta=35C45C~-35C45C
test: 10cyxles

lime=]0min 10min  Cycle

SOLOER RESISTANCE

Tsoke260'C5C limes )0t 1sec

SOLOER ABILITY

T.s0m230T15C timemSt | sec

53
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7. SOLDERING CONDITIONS

The recommended conditions for soldering are as follows,
Because the component is made with epoxy resin, the units are susceptible to heat. Therefore,
the preheating and soldering temperatures should be kept as Jow as possible to avoid damage.
7-1. Manual Soldering Conditions{with 1.5mm lron tip ).
Iron Tip Temperatare: 350°C Max, Time: 3s Max.
Position: The iron should be situated at least 2mm away from the root of the lcads.
7-2.  Through the Wave Soldering Conditions Wave Soldering Profile For Lead-fre¢ Through-hole LED,

{°c) 300 -

sl T l?w':]»?‘-/ﬂwe-.] I b .
0 = e T T
b L L T + 1 ]
wp — - - = - - —
l:;h. AR S,
it i L A S
a 09— —_ e— —_— [— —_— J— - —
T T NARCN
I I I T . T . T.1T.1
4] 40 ) “r::n.o i ol 250 100 150 (:22)

7-3.  Soldering General Notes:

a. Recommend manual soldering 1o be used only for repair and rework purposes. The soldering
iron should not exceed 30W in power, The tip of (he soldering iron should not louch the ceflector
case (0 avoid heat-damage,

b. Maintain the pre-heat and peak lemperatures with dip unils as low as possible and the times as
short as is feasible, since the products are susceplible to heal during Mow soldering.

¢. Alersoldering, least three minutes for the component to cool lo room iemperature before further
operations.

d. If components will undergo multiple soldering processes, or other processes where the
components may be subjected to intense heat, please cheek with toplight for compalibility.
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28BY.J-48 — 5V Stepper Motor

The 228Y3-48 15 2 small stepper molor sa:able for 3 large range of applicxions.

fise o Tempentre ~AQKi{t2MZY o
Noke < IS8 | 20HZ N0 1034, 10Cm) i
M 258Y 48 — SV S5, Red TR

J5T XBP-Sigk
EXHLCNT-PY 8
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SNS4HC595, SN74HC595
8-BIT SHIFT REGISTERS
WITH 3-STATE OUTPUT REGISTERS
SCLS0410 - DECEMBER 1487 - REVISED FEBRUARY 2004

SNE4HCS0S . .. J OR W PACKAGE
SHT4MC305 ... D, DB, DW, N, OR NS PACKAGE
(TOP VIEW)

® B8-Bit Serial-In, Parallel-Out Shift
Wide Operaling Voltage Range of 2Vio 8V

#& High-Curront 3-Stale Outpuls Can Drive Up
To 16 LSTTL Loads Qp {4 Vee
® Low Powar Consumption, 80-4A Max I Qc [}2 Qa
op [fa SER
® Typlcal tog = tins oo My BE
® 46-mA Output Drive at 5V o E . RCLK
® Low Input Current of 1 pA Max Qs ({8 SRCLK
® Shift Reglster Has Direct Clear oy ll7 SRCLR
cND [1a sll oy

descriptlon/ordering Information

Tha 'HC595 devices conlain an 8-bit senal-in, SHSAHGS95 ... FK PACKAGE

parallel-out shilt regesler that feeds an 8-tit D-type (TOP VIEW)
sloraga register, The slorage register has paraliel 98 3 &
z >

3-slate oulputs. Separale clocks are provided for

both the shift and slorage register. The shift 321210

regisler has a direct overriding clear (SRCLR) Op 4 18[] SER

input, senal (SER) Inpul, and serial cutputs for Qe []s 17[] OE

cascading. When the oulput-enable (OE) input is NC[]& 16[] NC

high, the outpuls are in the high-impedance stale. o 17 13[] rReK

T R 0 e § - ogf)s 4[] sretx
shift register clock (SRCLK) and storage 810 1§ 1213

register clock {RCLK) are positive-edge triggered.
If both clocks are connected logether, the shift
regisler alvays is one clock pulse ahead of the
slorage register.

NC - No inlarnal confection

ORDERING INFORMATION

x e A
POIP - N Toba ol 26 | SNTAHCSG5N SNTAHC5S5N
Tubo ol 40 | SNTAHCS95D
SOIC - 0 Reel of 2600 | SN74HCS950R HC595
Reslol250 | SN7AMCSS8DT
R Tubo of 40| SNTAHCSS50W
SOIC-DW IReslol2000 | SN74HCSSSOWR | oo
SOP - NS Roolof 2000 | SN7AHCSS5NSR | HC595
SSOP-DB  |Reolo{2000 | SN74HCS595DBR | HCS95
COWP - J To o256 | SMUSAHCSS5) SNJS4HC505)
-56Cto 125°C  |CFP - W Tbuof 150 | BNISAHCE9SW SNISAHCSI5W
LCCC - FK | Vube of 55 | SNJSAHCSS5FK | SNJSAHCSOSFX

T Package drawings, siandard packing quantities, horma! daln, symbofization, and PCB design

guidefines are available ai www.ll.com/scipackage.




SN54HC595, SN74HC595
8-BIT SHIFT REGISTERS
s\gls'l;!"l 3-STATE OUTPUT REGISTERS

13 - DECEMBER 1882 - REVISED FEBRUARY 2004
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FUNCTION TABLE
INPUTS
S8ER SRCLK SRCLR RCLK OF FUNCTION
X X X X H ] Owiputs OpA—O are disabled,
X x X b L Oniputs Op -0y are anabled.
X X L X X | Shilt regisier s deared,
L 1 H x X Firs staga of the shift register goes low.
Other stagas skwa the data of pravious stage, respeciivaly.
H 1 H x X First stage of the shift regisier goos high.
Cahar stages siore the dala of previous slage, respectively,
% X X 1 Shift-regisin data ks stored in tha siorago register.
logic diagram (positive logic)
= :{>
Rotx 12 D.t-
w2 >
SRCLK L——Do
1 {
3ER F—e— 1D P 3R ¥ s
A Gl <X~ - C3 0y
——R 3
E 2% - 4
R . N 1
B> €2 L <3 ——— Gp

:
V%

> C2 —

55

R D m ¢
> 2 [ S, Qg
R L

20

nﬁ?
Loy
@%1

1

P nuTbars shown are Xor ne D, DB, DW, J, N, NS, and YW packages.
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timing diagram

SER
m_,

SRCLK
RCLX

- I

—

I |
1

|

-

§ & & ¢

y /s

1
T 31

§ & & ¥

NOTE [550500] rpies Ml e cuiput 's In 3-5taie mode.



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

SUPPhY VONAGE FANGE, W e ot o m ittt et et e e e e e cna et e, D5V TY
Input clamp current, Ipe (V| <0orVy>Veel(seeNate 1) ...l e raaaaeas 120 mA
Oulput camp curment, o (Vo <0 or Vo > Vogl (seeMate 1) . ... oo +20 mA
Continuous output cument Lo (Vo =0t VCE) ... e £35 mA
Continuous current through Ve or GND Lo Lo +70 mA
Package thermal impedance, 814 (see Note 2 Dpackage .. ... ... ciiviiiiiiiinns iinreninn 3CN
DB Packa® ... vt iiiiia i 8'CAN
DWopackade . ... ..o 57 Cr
NPIRATE .. i G7°CAY
NS package ... ..o iiieiiviiiiiiiaraniiane 64CAY
Storage temperature rangse, Tgo ......... A -&5'C w0 1580°C

t Sireszes beyond hose Zsed nder “abohuls MIGTLIT RONQS” My CRUEE PECTINENT GXTage I Ne omyice Thisd e SXT6E FXINQE oy, I
ANCHONE GReraion of it Sevice M hesd of any Othit oNGabONS Dpond those INccaleg Under Tecommmended Cperaiing neEions” i§ ol

1 abecke-rondraam-rated CONGIOM D exXanded PREoas MOy AFect GIVCE Mty

bTpied. Fxposune
NOTES: 1. Thi Input and Quiput vORae Fa8ROL /Ty De Exoeeded 2 The Pout Ind QP asrent [A0NgE XE Shserved

2. Tre packaoe hivmal Impedance 5 caouated 1 xoorlance i JESD §1-F.

recommended operating conditions (sce Note 3)

SHEAHCS3S SHTANCSSS
W NOM  MAX| wml woW MAx| N
Voo Gupply wotage 2 s 6 2 5 8] v
Ve ~ 2V 1.5 15
Virk  Hghievel inpul vasage Veg =45V 118 1145 v
Voo =6V 42 a2
Vee-2v e -
VL Loweve Spll votage Voo =45V 1.3 1.38] v
Yoo ~EeV 1.8 18
W rpdvotage - = 0 vec| o veel v -
Yo Ouipit vorags 0 Yoo 0 Vel ¥
Yec -2V 0 1000
Aradd  wnput bansiion cesTa e Yoo =45V 500 ] B
Voo =48V 200 200
Ta Oparadng iree-a28 lemparsbre -5 2] -0 CA RS

NOTE 2. AR Lrsised Ppufs of e Sevice st be hid 2 Voo of GND IO ensure proper desice opesapon. Refer i e T) appncapon repar,

Erpcations of Stow of Poasrg CMOS Inputy, Mierare nurmnes SOBMOL,

T 1 is Opvice 15 weed IN T TIesroid Fegon Fom Vi mMax ~ 0.5 V10 VayTin ~ 1.5 V), here § 2 polendal 1090 10 the oy ke Jom ndated
g CAing doubie docing CRADENG weh e npilts 2 % = 1000 M and Vo = 2 does not damange e Sevioe; howeyver, Anciionally.
The CLK inpusts are rof engured whle In The 6hi%, ourd, or logghe Operaling moded

electrical characterislics over recommended operating free-air temperaiire range (unlesa

otherwise noted)
T4 =25C SHSAHESS | iTaicss
PARAMETER TEST COMDITIONSS vee M wa w wo e ]
2V S 1908 19 r9
IoH =~ pA a3y | 44 Law 44 ad
6V 59 5999 55 <9
Vort Vi-Vpjorvy |Qrior=~mA sy 358 43 ay M v
QA-Qu4 fo =~ MA ) R A7 A8
Qo lop ™ -52 A S48 S8 82 FET]
Catnlon--Tem | %Y [Te <= 2 | 44
2V [ LY at (X
oL =20 pA sy 0001 a1 ai [X]
5y ané1 ol o a1
Voo V=V or v Qo boy = dmA Q8 026 a4 03] v
QaQilo-om 1%V o 0 o o)
Qr.la =82 mh .sv 1) o A% 04 (X7
QA-Q. loL = 78 mA a5 02 ad [ X3
L] W-vecad 5V 1 2100 41000 A0 M
oz Vo=V oD, OOy 8V 01 WS 410 Sl sA
e W=Vocad, Ig=-0 &V 8 190 sof pA
o b::v 3 1w 10 w|

61



timing requirements over recommended operating free-air temperature range (unless otherwise

62

noted)
Ta®25°C | SHSAHCSS [ SN7T4HCSIS
VO Mian wmax| um wax| am wmax| Y
2V [ i 42 5
foock  ODCE REQUEncy 45V M H 5] wHz
&V -] A . i
2y a0 120 100
SACLK of ROLK Ngh o iow 45y 16 24 =)
6V 1 2 17
W Puseduton Zv | & 20 00 ™
TSR ox 45V 18 24 2
6V u 2 17
2y 5 150 73
SER bekre SROLKT isv]| 20 0 =
XY ] F=3 21
2y s 113 4
SRCLKT bedore RCLK [T a8y 15 2 19
&Y 1 19 18
u  Cetpbre 2v 0 5 65 b
TREER o before RCENT a5y 10 15 13
eV 9 13 i
2v S0 78 €0
TR nigh (nacve) bafore SRCLKD | 45V 10 15 12
£V 9 13 1
- M AT 2v-{---0- -9 |- -0 -
n Hiy e, SER afasr SRCLK] 43V 0 o 3 n
8V ) o [

1 s colup tme Jlows e
reqestar i One GOCK putse AN of I EXYa0R fecse

ko recaive staDke %2 (0 T 6hEA regiEiay. T COCRN €3 D 300 JRer, 1t mhich case the Shit
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PARAMETER MEASUREMENT INFORMATION

T"c‘c PARAMETER| R | ¢t

31

lpzn 50pF | Open | Clossa

1K1 of

tpzyL 150pF | Cloaad | Open

| tphz | 1 | s Open | Closed

Lz l Cuoeed | Opan
Open | Open

] ]
la— by —! Dota ———Veg
i boe 1 it ml A% ml 50%
mew Vee WA 1 Ll 04 gy
i oV - — p—U
YOLTAGE WAVEFORMS YOLTAGE WAVEFORMS
PUL L€ DURATIONS SETUP AHD HOLE AND BPUT RUSE AND FALL TIMES

_______ Yoo Quiput Vee
mm Controt So% o
oV ( oV

Outpul

PROPAGATION DELAY AND OUTPUT TRANSITION TIMES

NOTES: A

TPmmMp

S e W ey vy
npwse | s 5% i o m—“ou Oubu'i =I:‘;"'5‘1.';«:' (——-Vcc
oz }4—" | _4 1 RVoL  [$saHotsB) ! I 30 yoq

tpr M 'rt— -+ Wi bz T el .
o ks =B 7
Phase I ) 1% 1I- —VoL  {$esNols B) L-ov

—H et 5 et
VOLTAGE WAVEFORMS
1 < EMABLE AHD DISABLE TIHES FOR 3-ATATE OUTPUTS

" e erapt [ =] conbmt,
Yiaveform 1 is for an cugout wilh neemal condBond such Nl T Uit I ko, Wi b oADK
Wavelorm 2 un:mmmmm-anHam-mwmwbgynmm
Prase NRICAENIEE DIWEEN RIVERIINE weife CIoBen NUIraTy. All Iput pulses e suppied by generaions having he blowing
craRcersios; PRR < 1MMHZ 20 - D0, - 6%, i ~&ns.

FOr SROCK {MPULE, By 16 MESELTED when the Inpul ALty oycie i S0%

The (uipuis are measred one at 2 dme, wh one Inpul ranaliion per Mmaaarenet.

ot 2 I g are e BT 38 gy

by and {pz 2 e Same 38 ton

tpLH and ipyy, e he G X oy

Figure 1. Load Ciresit and Voltage Waveforms



J (R-GDIP--Ts+) CERAMIC DUAL IN-LINE PACKAGE
14 LEADS SHIAN

oy PHS » " " » 2
oy T axo | ayn | axe
? ] van | o) | om | o
" ' e |oew | e | e
Qrs &40 a#sa 1.CE0
atatatatatates i B o) | (2030 | (2438) | (ze02)
[« B WM —_ —_— —_ —_—
l cuwx | 0%0 | o0 { omo | oxo
NIVEVIVAVAVAY) {152} | (182) | (230 | (62)
' ' 0245 | 0245 | 0220 | 0245
'I ! Cw iy | e | (a8 | 622)
M 0,008 {013} um a0 — [i] —»]
Tl |
0.200 (3,08) NAX
! Secting Pere
>3 0730 (130) N
NV =
— o1y
AN EED) oo (028} _
ORI 03/03

. wrp lor terming ldentifeolics caly o press coromic Fons A meal oy,
Folty withi: ML STD 1835 GUP1-Ti4, GDEP1-TI6, COPI-TM8 ond CDFI-TX,
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W (R-GDFP-F16) CERAMIC DUAL FLATPACK
0.288 (724 Bass and Seating Plane
0.045 (1,14 0245 (o.2)
l’ .02¢ (0,46)
} |
. Il ]
} T1 |
T i 0.00% (0,15}
| 0080209 I | 0,004 {0,10}
0.085 [1.40) | I
|4-—- 0.305 (.75) MAX ——
1 1% 0.019 j0.45)
{ T e |_£ e
{ ] I 1
! 1 :fmu.m]
| I HE| | - ]
I 1
L | k[ i
243001099 )
0.370 (340} | j |
1 1
| n i 'l } 1
| | 0.005 [0, 13} MW
C +— | - 1 iPlaces
// s ) e A
o , , |l 3 1
0250 (5.35) " 4 0250 (£.95) »
ABAO180-MIC 02872
NOTES A Al ey (Hrengons are i inches (milrmebers).
B. Ths drawng % subjed 2 change wEhOLE NORCE.
C. This paact Can De NeCreIcaay $haked W 2 Cramis; i Lsing glass
D, 08 poing 6 DIOVSRA OM CID 0 Wemindt Ioenbication only.
£ Fabs alnin ML STD 1838 GOFP-1F 15 and JEDEC MO-0RAL
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FK {3-CQCC-N'} LEADLESS CERAMIC CHIP CARRIER
28 TERMIMNAL SHOWN

NO. OF A a

Me | oMmax | owm [ omax
QM2 0358 0.307 0.258
@369 | o8 | 080 | eo9)
O.dd2 0.458 0405 0.458
m23) | may | 0.3 | 1183
0.650 0880 4% 0.550
(1625 | (18.76) | (J2.5% | p42)
aim 0.761 QA9 0.660
(1978 { (1932 | 0258 | 1e22)
a3 0.962 0.850 0.658
8% | 240 | @) [ 213)

1.141 1.165 1047 1.063
@ | @55 | 266 | @9

0080 (2.
I‘—"—m%

1817 16 15 14 1B 12

0.055 (1,40}
0.045 (1.14]

8050 (1.77)

4040140/D 100

A ANk SMansions ane in Nches milmeie).

8. This draung Js sudjed b change wEhout notce.

C. This pa>age ¢an b heenedcaly eaaled with 3 melai 3d.
D. The Yermérzals 2re Qoid plaied.

£ Faiis within EOEC S-004



N (R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE
H PRY SOn
A NPT 2
D

e : W | o | ams | s | 10w
S e e e e ) poux | O T | oo | ey
arararm,
> St A (e | (am) | (ioe) | (23
t,J A T T T l A vm% M s AL ]

. L—%%’%G%R A

r%&%’)& 002 (o.en} un — }%}%{ "
| [

TIV 0x0 (aua) u:&i_ . SN

‘—f—h-m Pxte
Q125 (319) v 4 romo (0L29) NOM
]

—J 0,430 (19,52) WX L—

¥

&OII 0,53
emr- ) {

1418 Pin Oty
LA 2 P weekr optien AN

A0/ 12/200

BOTES: A AR raer dminsicns are i Inchae {mimelen

A,
8 This droihg s mtact to ohasgs wikhaut

A\ Foly vRHh ETEC VS-O0L, eacepl 18 ond 20 pin minkiam bedy bngth (Dim A)
AN e 20 ph o ot Phoukier width e & endor eption, sther ha of ) wisth,

67
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D (R-PDSO-G*) PLASTIC SMALL-OUTLINE PACKAGE
3 PINS sHOYN

o.osou.zn—’| r 4”1— ::f:g;;: & | 0on10(025%
AAAA T

l

Jood

1 4

—— A —p

I Seating Plaw ¢
0,010 (0,25) :

I
— 0.063 (1,75) MAX 0004 (9.16) £ | 0004 {0.10) I
gl Pﬂs E ] 4 [
o 1 1
0157 044 0.3
AMAX | som | @79 | (1000
0.189 0337 0385
AMI | e | 859 | poo

404004 7/E 03001

NOTES A Al Inear dmensiong are In Inches prilyneters).
B, This araaing is subject 1o onange wEhoul nolos.
C. Sody dmensions do ot indilde mokd Axsh o protison, not 10 exeed 0,008 (0,151
D. Fahis wilhin LDEC M3-012



DW (R-PDSO-G™)
16 PINS $HOWHN
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PLASTIC SMALL-OUTLINE PACKAGE

[om;ﬁn*]._.i r. -plr—:mgg [+ Joononm o)
113

HAOHHHHAA

ERRR N

— A

0.104 [2.65) MAX

0.413 (10.55)
0.400 (10,15)
0.910 (0.25) NOM

28

(1041 | (3 | p

A MAX 0410 | 0482 | 0510 | 0530

0.710

2.35) | (1542 | {18.03)
A M 0400 | 0453 | o500 | ok00 | ar00
(1018 | (11,59 | paroy | nsze | prae

NHOTES A Al Imeal moneions are in inches (ilymders).
a. This drauing Is sutjec! to change wikhou! nolos.
C. Body

amensiont do aod inciude moid fach or protnusion rol 1o exceed 0,004 0,15}

D. Fabs wilnin JEDEC MS-01)
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DW (R-PDSO-G*7) PLASTIC SMALL-OUTLINE FPACKAGE
16 P8 SHOWH

HAHHHAAA ‘

0413 (10.65)
0400 {10,15)

:‘—?5”‘-% 0.010 IO,?T HOM / ?\

THEERHHH

A

: =\ \
__UJ_UALUJLU,LLL% = @/

0,304 (2,65 Max 901240

e (016) E

PSS
o 1% 13 ) 24 ]

A Max | 0410 ! 0462 | 0510 | ak10 | 0710
{10.41) [ (10.73) | (1235) | (15.4%) | (a8Y)

A Ml 0420 | 0453 | 0.500 | os00 | ©0.700
{10.16) § (11.51) | r2ro) | sz | (7.7E)

HOTES: A Al INkX CAMENsons are In Inchig (MDA},
n This drawing i subject o cnangs wiho RORCE.
amansions 6o nol Incude moid Sash of prosuean ROt 10 exosed 0.005 (0,153
D Fain winin EDEC M5-013
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14 1§ 20 u

A MAX 105 1 1050 ] 1290 | WY

A UM 2,90 et | 1230 | W

4040082/ 03/03




0B (RPDSO-GY)
20 PIHS SHOWN
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PLASTIC SMALL-OUTLINE

ILERLLRI

o

4 A

# Plane _L_\ /
1

P#ta »

DIl 1% i€ 0 24 F ] 3 38
A NAX 650 | a5 | 750 { B850 | 1DSO| 1050 ] 1290
A MIN 540 | 9| 65| 750 590 | 99 | 1220

4040065 IE 1201

NOTES: A Al IneN GmENEons: are in mlimeten.

é This drasing i subject ¥ cnange wihout nofce.

Body dmensiong () nol NEAUe M Mash of FTinsion not b exceed 0,15

D. Falm wilnin JEDEG MO-15)
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AYI  FHICRoELECTRONICS ULN2804A - ULN280SA
EIGHT DARLINGTON ARRAYS

n EIGHT DARLINGTONS WITH COMMON EMIT-
TERS

a OUTPUT CURRENT TO 500 mA

= OUTPUT VOLTAGE TO 50 V

» INTEGRAL SUPPRESSION DIODES

= VERSIONS FOR ALL POPULAR LOGIC FAMI-
LIES

» OUTPUT CAN BE PARALLELED

= INPUTS PINNED OPPOSITE OQUTPUTS TO
SIMPLIFY BOARD LAYOUT

DIP18

PIN CONNECTION {lop view)

DESCRIPTION

The ULNZ801A-ULNZB05A each contain eighi dar-
linglon transistors with common emillers and Inle-
gral suppression diodes for Inductive loads. Each
daringlon fealures a peak load cusrent rating of
600mA (500mA conlinuous) and can withstand al
lsast S0V In the off stats. Outputs may ba paralleled
for higher cument capabifity,

Five versions are avaidable to simplly Interfacing to
slandard logl famiGes : the ULN2801A ls designed

lor general purpose applications with a curenl limit
resistor ; the ULN2802A has a 10.5k{2 input resistor

and zener for 14-25V PMOS ; the ULN2803A has a
2,761 nput resistor for 5V TTL and CMOS ; the
ULN2804A has a 10.5k0 Inpul resistor for 8-15V
CMOS and Lhe ULN2805A s dasigned lo sink a
minimum of 350mA for standard and Schottky TTL
whare higher output current Is required.

All types are supplied in a 18-lead plastic DIP with
a copper lead from and feature the corvenient input-

opposite-output pinout to simplify board layout.
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ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN2B05A

SCHEMATIC DIAGRAM AND ORDER CODES
For ULN2801A (each drivar for PMOS-CMOS) For ULNZ2802A {each driver for 14-15 V PMOS)

For ULN2803A (each driver for 5V, TTLICMOS) For ULN2804A  (esch diver for 815 V
CMOS/PMOS

%

}=-310
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ABSOLUTE MAXIMUM RATINGS
Symbol Paramalor _ Value Unht
Vo Oviput Vollago 50 v
Vi |l'lﬂ.;l Vohag;ao 20 V')
or ULN UL2803A. ULNZ804A
for ULNZSO% 15
Ie Continuous Collecior Curront 500 mA
Ia Continuwous Base Current 25 mA
Pux Powar Dissipabon W
{ooe Dartinglon pair) 1.0
lolad package) 2.25
Taxb Operaling Ambien| Temparature Range -201085 C
Ty Storage Temperalure Range - 5510 150 *C
T Junction Temperaluro Ranga -2 150 *C
THERMAL DATA
Symbol Paramator Value Unlt
Res jarts | Thermal Resislance Junclion-smblent Max. 55 "CiW
ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specifled)
Symbol Paramoter Test Conditions Min. | Typ. | Max. | Unit | Fig. |
le: Output Laakago Curront Vee = 50V 50 1a
y Tams = 70C, Vez = S0V o | Al
Tams = 70°C
4 for ULN2BO2A - . B
Ver = S0V, V) = 8V 500 | pA | Wb
fer ULN2BO4A
Vee = 50V, Vi » 1V 500 | pA | 1B
v Coleclor-amittor lc = 100mA, fg = 2 08 1.1 v
) | Sanwaon Vohage I 2 200mA o= 350A i | 13 v |2
le = 350mA, tp = 5004A 13 16 v
ey | Input Current for ULN2BO2A  V, = 7V 082 | 1.25 | ma
for ULN2B0JA W, = .85V 083 | 1.35 | mA
lor ULN2B04A Vv, = 5V 0.35 05 mA | ]
V= 12y ! 145 | mA
for ULN280SA V= 3V 1.5 24 | mA
kon | Input Current Tamb = 70°C, ke = 500uA 50 85 pA | 4
Veey | Inplt Voliage Ve =2V
for ULNZ8O2A, 13 v
a 300mA
for U 24 v
Ig = 200mA 2.7 v
le = 250mA 3 v
te = 300mA ]
for ULN2B04A 5 v
le = 125mA 8 v
le = 200mA 7 v
It = 275mi 8 v
] mmA
for LLN2BOSA 24 | v
le = 350mA
hea | DC Forward Current Galn for ULN2801A
Ves 2 2V, lc = 350mA 1000 -

G Input Capachance 15 25 pF | -~
oy Tmn; Delay Time 05005V, 0.25 i w | -
o | Tum-ofl Delay Time 05Vitb 05V, 0.25 1 us | -

In Ciamp Diode Loakage Currenl | Va = 50V 50 pA |l 8

Tareb = T0°C, Vi = SOV 100 | paA ] 8

Vi | Clamp Diode Forward Voliage | I; = 350mA 1.7 2 v 7
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TEST CIRCUITS
Figure 1a.

Figure 1b.

Figure 2. Flgure 3.
Lel ]
Figure 4. Figure 5.
k
el
Figure 8. Figure7.

g




DIP18 PACKAGE MECHANICAL DATA

DiM. — i _tneh
i TYP. MAX. MR, TYP, MAX.
at 0.254 0.010
B 139 165 0.055 0.065
b 04 0.018
b1 025 0.0%0
D 2% 0915
E ) a5 0-335
’ 254 0.100
s 20.32 0.600
Foo 71 0.280
f 1% 0.155
L — 33 ' 0.150
Fl- A : . E 4 .59 S 0es0 ] e
E—: 7 [ - L . —
=
2 _J b | B .o E
) a - T |
D =}
I e i I I I B O
b | »
# .
1 )

oo ogooOgg
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