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ABSTRACT

This thesis present designs and invents Laboratory Set On Water Temperature Control
System. By microcomputer in control. Which the program is used control system, get to develop
with the program LabVIWE in connection between microcomputer and Laboratory Set On Water
Temperature Control System. By select to use the card DAQ of Nation Instrument company, grop
QAQ-1200 in connection.  From production, Laboratory Set On Water Temperature Control

System can control temperature fo water.
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2003 vk
2024

A30E6T

Trig M A58

Note that the ULN20sx A series (dual in-line
peckage) snd DLN20sx L seres (small-cutline
1C package) an: electrically identical and shaw
acommen 2eminal number assignment.

ABSOLUTE MAXIMUM RATINGS
Qulput Vollage, V.,
(LLN200A and DLNZNOGL) ... 50¥
(ULN22xA and ULNXI2eL) ... 98 ¥

Tnput Yoltige, Vig oo MY
Continuous Catpat Currant,

Lo e smma stz s SHERIA
Continuous Input Cumrent, I ... 25 mA

Pawer Dissipation, P,
(one Darlinaton pair)..............
flotal package) ...
Operating Temperalure Range,
Ty e nisswnns ~30°C b0 485°C
Storage Temperature Ringe,
1, RO 8 (0% (i O

o LOW
See Grraph

HIGH-VOLTAGE, HIGH-CURRENT
DARLINGTON ARRAYS

[deally suited for interfacing between low-level logic cirenitry and
multiple peripheral power loads, the Series ULN20xx AL hizh-voltage,
high-curreat Darlington acrys feature continuos load current rtings
to 300 mA for cach of the seven divers. Atan appropriate duty cyele
depending on ambient temperature and number of drivers twened ON
simultaneously, by pical power loads totafing over 230 W (350 mA x 7,
93 V) cam ‘e eontrolled. Typical loads inelude relays, solencids,
slepping motors, magnelie prnt hammers, multiplexed LED and
meandescent displays. and heaters, All devices fauture open-collector
outpuls with mtegral clamp diodes.

The DLN200BA/ and ULN2023AM, have series input resistors
selected tor operation direetly with 5V TTL or CMOS. These devices
will handle numerous interface needs — particulaly those beyond the
capabilities of standard lagic buffers.

The ULIW20044J1. and ULN2024A0 have series input resistors for
operation dirzelly from 6 1o 15 ¥ CMOS or PMOS lasic outputs.

The ULN2003AT. and ULN20O4AT, are the standand Darlington
amays. The outputs ure cupable of sinking 500 ma& and will withstand
at least 30V in the OFF state. Outputs may be panlleled for higher
Ioadl covvent capability. The ULN2023A/. and ULN2I24 A/ will
withstand 95 ¥in the OFF state,

These Darlington arrays are furnished in 16-pin dual in-line plastic
packages (suftix “A”) and 18-lead surface-mountable SOICs (suffix
*17). Alldevices are pinned with outputs opposite inpuls to facilitale
eastof eireit board layout. All deviees are pted for operation over the
tempersture range of -20°C 1o +85°C. Most (see matrix, next puge) ane
alsa available for eperation to 40°C; 1o onder, change the prefix from

“ULN" 1o "ULGY".

FEATURES

B TTL, DTL, FMOS, ar CMOS-Compatible Inputs

8 Output Current to S0 mA

B Output Voltage 1o 95

B Transient-Proteeted Qutputs

B Dual In-Line Flastic Packase or Small-Outline IC Package

x = digil to identify spacific device. Characteristic shown spplies to fumily of
devices with remaining digits 15 shown. See matrix an next page.

Beys Beg
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2003 g 2024
HIGH-VOLTAGE,
HIGH-CURRIENT
DARLINGTON ARRAYS

DEVICE PART NUMBER DESIGNATION

Logle Part Number

s
o

TTL, CMGE

ULNZOZEL

&1\ ULHECCAAT ULNEDEAA
EME8TPMOE ULNEIMLS ULNZOZAL

S Alsnavailable forcperation betwoen -4 Cand +55°C, To ander, change

PARTIAL SCHEMATICS pretis fronn VLN o L")
ULN20x34/L (Each Driver)

GFEAR. R, -STR0)

ULN2Dx4AL (Each Driver)

10

05

NN

(=]

b
i

] T3 103 126 130
AMBIENT TEMPERATURE I

ALLOWABLE PACK AGE POWER DISSIFATION INWATTS

Dy b, A-G38A X = Dl to iddentily specilic deviee, Specification shownapplies o Gunily of
devices with remaining digits as shown, See matris ahove,
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2003 Ture 2024
HIGH-VOLTAGE,
HIGH-CURRENT

DARLINGTON ARRAYS

Types ULNZ0D03A, ULN2003L, ULN2004A, and ULNZ004L
ELECTRICAL CHARACTERISTICS at +25 C (unless otherwise noted).

Test | Applicable Limlts
Characterstlc Symbol | Flg. Devlces Test Condlitions Ml Typ.  Max. | Unlts
Cutout Leakags Current | loey 1A A ._Ut o0 VP 25°C — =t &0 1A
Vo = 50V, Ty = TOIC — <t 00| pa
18 | UM\ | Mg A SO0 Th=20C M) — <5 0] A
Yo€san |2 Bl I/ A A =250 nA — 08 11] ¥
o7 200 mA g ® 3E01A =% 1 13 y
le 2350 md g = 200 TR —A W3 18 ¥
Input Current Ly oy 3 ULN2CO8A0 1My > 380N — ¥a 3 MA
ULNZO0AAIL i 5 B = 035 05| ma
\“‘N b0 — 1% 14 ma
i At To% 5ol i, Fs 200C sAas - | A
Ingaut Voltags: Vg 7 | 50 7| U200 P Ve s 20N 15 A0 ma — = a] ¥
Nag e 20V, e sghimA = — 2.7 v
Yo #28 Win ® 300 mA — (o= L] v
UZEAL | Vas 5 20V o 125 mA — = o] w
Vg =200z = 20b 'ma 0 = 8] v
Mee = 200, K5 215 mA — J&£ 10 Vv
ol 2N e R lma — — 8.0 Y
Tl — & £y 15 2 of
B4 8 Al — 025 1.0 113
2 8 Al — 025 10 3
I & Al -
| — — {0 114
Ve ! A Iz —_ .7 24 V

Conplete part mmber iz lides sl e icentify pockage siyle: A = DIF L = S01C,
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2003 tiry 2024
HIGH-VOLTAGE,
HIGH-CURRENT

TARLINGTON ARRAYS

Types ULNZ0Z3A, ULN2023L, ULNZ024A, and ULN2024L
ELECTRICAL CHARACTERISTICS at +25 C (unless otherwise noted).

Test | Applicable Limlts
Characterstle Symbol | Flg. Devices Test Condltlons Min. Typ. Max. Unlts
Cutut Leakage Cument | lpzy 14 Al Vg = 90 Vilgs 2506 - = 50 14
i— F 8 I -  <i 10 A
T | uzneash | \Wed A 45T, LY DN 60 pA
Weisan 72 2 I = HmE T =2 08 1 o
o = 280 Wl g 350 nA =\ 40\
Iy JE0mAls €500 uA - R 1 Y
Input Curren Iq\' o0 ] Jieii sl “-‘“ X 188\ — 953 B, ma
ULNGZARL | Wy = 50V — 0%\ 0 mA
Vigs12¥ - d.OR W14E ma
lopesery | 4 All [% %500 1A, Tas7ee D oa — A
Ingut Voltage Vovioi— 8- LD MEEm 20 VNE™ 208mA — = W
VE B Z0M |- 2%0mA - — T Y
Voo b o 2 300 mA — = il i
ULN2GzdAL | Mo = 20040 125 mA — = | &0 W
Vs 20 M= 200 my - gy ©.0 Y
"-_,;‘_ 208 I EErEmA ~4JF 10 i
Vg el SW I 2 A80mA — — 80 Y
Ciny — Al = 15 8 gF
By [ A — 15
oy 5 Al — 025 180 m
I 5 A - - D A
= L A
! A _ y [ AR ¢

Coanplete part number ingludes sullis woiceminy packaze sivle: A = DIP. L = SO1C,
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DARLINGTON ARRAYS

2003 11re 2024
HIGH-VOLTAGE,
HIGH-CURRENT

Dy Mo AU THA

“Conplete part nombser e fodes o Cinal letter o indicate pockase,

TEST FIGURES
FIGURE 1A FIGURE 1B FIGURE 2
OPEM  ¥CE OPEH  “CE QPEN
OPEN IcEx, Yy kEx
T
AT 2, Dty 1 &l
FIGURE 3 FIGURE 4 FIGURE B
OPEI CPEH
Ity
OFEH
Vi “In
Vg I
FIGURE 6 FIGURET FIGUREEB
Y
l e
i
k I g } AU 1P [T
e OPEN F {nn FJ\

Xo= Digit e identily spevitic device, s pecilication shown applies o Camily of devices with remaining dizils as shown,
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2003 e 2024
HIGH-VOLTAGE,
HIGH-CURRENT
DARLINGTON ARRAYS

ALLOWABLE COLLECTOR CURRENT

AS A FUNCTION OF DUTY CYCLE
(Dual In-line-Packaged Devices, Suffix 'A')

1\ =
g \ B S
: <
§ [ P
E;“ ) ::0'.".:4{-"" '.l s
5 L TAPECLE |

-

%) Gl & 10
DUTY CYCLE Bl PRI CENT

[SmallQutline-Packaged Devices, Suffix 'L')

g-, i A40s L “‘

g \::\\\\‘N‘é\-.

= -

e N VAN
E. \-:ri q

% il " %%

DUTY CYCLE IHPER CENT

SATURATION VOLTAGE
AS A FUNCTION OF COLLECTOR CURRENT

COLLECTOR CURKEHT IHmMA

L

COLLECTORBEMITER TATURATION VOLTAGE

COLLECTOR CURRENT INmA

TYPICAL APPLICATIONS

+Vgg +

+¥

CHIDS
QUTPUT

COLLECTOR CURRENT AS A
FUNCTION OF INPUT CURRENT

7
/
; //

3

/

IV

INPUT CURRENT M A
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2003 Tire 2024
HIGH-VIHLTAGE,
HIGH-CURRENT

DARLINGTON ARRAYS

TYPICAL APPLICATIONS INPUT CURRENT
AS A FUNCTION OF INPUT VOLTAGE

Types ULN20D3A, ULN20D3L, ULN2D23A, and
ULN2023L

¥ 0 +F
i 5 5
2 5
Lo 2
|
o
T X<
k
w
B
(4]
ht
z
TiL =\
auTRuT ¥
g Ho A0

IHPUT WCLTAGE

Types ULN2004A, ULN20D4L, ULN2D244, and
ULMN2024L

o'y

INPUT CURRENT INmM A& — Im

TTL
OUTRPUT

Ty Ho AR I

INPUT VOLTAGE
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2003 ruro
2024

4v0e62

Dy, Ho. 49504

Note that the ULN20xxA series (dual in-line
package) and ULN20xxL series (small-outline
IC package) are electrically identical and share
a common terminal number assignment.

ABSOLUTE MAXIMUM RATINGS

Output Voltage. V.

(ULN200x A and ULN200xL) ... 30V

(ULN202xA and ULN202xL) ........ 93
Input Voltage. V| i, 30V
Continuous Output Current.

(RSO R SRR, Wy, el U8
Continuous Input Current. I 025 mA
Power Dissipation. P,

(one Darlington pair).......... 1AW

(total package)...isa i
Operating Temperature Range.
20 Clo+85°C

See Graph

Storage Temperature Range.
L =S5C o +IS0C

HIGH-VOLTAGE, HIGH-CURRENT
DARLINGTON ARRAYS

Ideally suited for interfacing between low-level logic circuitry and
multiple peripheral power loads, the Series ULN20xxXA/L high-voltage.
high-current Darlington arrays feature continuous load current ratings
to 500 mA for each of the seven drivers. At an appropriate duty cycle
depending on ambient temperature and number of drivers turned ON
simultaneously. tvpical power loads totaling over 230 W (350 mA x 7,
05 V) can be controlled.. Typical loads include relays. solenoids.
stepping motors, magnetic print hammers. multiplexed LED and
incandescent displays. and heaters. All devices feature open-collector
outputs with integral clamp diodes.

The ULN2003A/Land ULN2023A/L have series input resistors
selected for operation directly with 5 V TTL or CMOS. These devices
will handle numerous interface needs — particularly those beyond the
capabilities of standard logic buffers.

The ULN2004A/L and ULN2024A/L have series inpult resistors for
operation directly from 6 to 15 ¥ CMOS or PMOS logic outputs.

The ULN2003A/L and ULN2O04A/L are the standard Darlington
arrays, The outputs are capable of sinking 500 mA and will withstand
atleast 30 V in the OFF state. Outputs may be paralleled for higher
load current.capability. The ULN2023A/L and ULN2024A/L will
withstand 95V in the OFF state.

These Darlington arrays-are furnished in 16-pin dual in-line plastic
packages (suffix "A") and 16-lead surface-mountable SOICs (suffix
“L7) Al devices are pinned with outputs opposite inputs to facilitate
ease of circuit board layout. All devices are rated for operation over the
temperature range of =20°C 10 +85°C. . Most (see matrix, next page) are
alse available foroperation 10 -40°Ct to order. change the prefix from
“ULN" to=ULQ™

FEATURES

B TTL. DTL, PMOS. or CMOS-Compatible Inputs

B Output Current to 500 mA

B Output Voltage to 95 ¥

B Transient-Protected Outputs

B Dual Tn-Line Plastic Package or Small-Outline 1€ Package

x = digit to identify specific device. Characteristic shown applies to family of
devices with remaining digits as shown. See matrix on next page.

198Us eeq
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2003 THRU

2024

HIGH-VOLTAGE,
HIGH-CURRENT
DARLINGTON ARRAYS

DEVICE PART NUMBER DESIGNATION

Veemax so0v 9V
beoman 500 mA 500 mA
Logic Part Number

5V ULNZ003A* ULN2023A*

TTL. CMOS ULN2003L* ULN2023L
6-16'V ULN2004A* ULN2024A
CMOS. PMOS ULN2004L* ULN2024L

PARTIAL SCHEMATICS
ULN20x3A/L (Each Driver)

—P—0 COM
2.7K
w
H 726 | 3K
i ¥
or

Dwa. Mo. 29651

ULN20x4A/L (Each Driver)

10.5K

——ao CON

I

[ |

126 | g

W Wi

¥ 3

Dwg. No. ~-0898~

*Also available for operationbetween -40 C and +85 C. To order. change

prefix from “ULN" to *ULQ".

SURFIX A",

Ry =60°CW

B

%

) T

os

SUFFDCLYR = B0'CAY

25 80

ALLOWABLE PACKAGE POWER DISSIPATION INWATTS

X = Digit to identify specific device. Specification shown applies to family of

e 100

AMBIENT TEMPERATURE IN C

150

Dwg. GP-0064

devices with remaining digits as shown. See matrix above.
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2003 THrU 2024
HIGH-VOLTAGE,
HIGH-CURRENT

DARLINGTON ARRAYS

Types ULN2003A, ULN2003L, ULN2004A, and ULN2004L
ELECTRICAL CHARACTERISTICS at +25°C (unless otherwise noted).

Test | Applicable Limits
Characteristic Symbol | Fig. Devices Test Conditions Min. Typ. Max. | Units
Qutput Leakage Current | Igey 1A All Vee=560V, Tp=25C = <1 50 uA
Vee=50V, TA=70C — <1 100 uA
1B ULN2004A/L | Vge=50V. Ty=70C . V|y=1.0V|] — <5 500 uA
Collector-Emitter VeEisAT) 2 All Ic = 100 mA, Ig =250 1A — 0.9 14 \
Saturation Voltage Io = 200'mA, Ig =350 uA R T
l/'5 350 mA, Ig = 500 uA — 1.3 1.6 \
Input Current lingony 3 ULNZ2003AIL | V=385V — 093 135] mA
ULN2004A/L | Vi = 5.0V — 035 05 mA
Vin=12V — 1.0 145] mA
liNiOFE) 4 All lg =500 UA, T, =70 C 50 65 — uA
Input Voltage Vingon) 5 ULN2003A/L | Ve =20V, Ic =200 mA — — 24 v
Vee =20V, Ig =250 mA — — 2.7 \
Vee =20 V.l = 300 mA — — 3.0 v
ULNZ004A/L - | Vg = 2.0V, Ig =125 mA — — 5.0 V
Veg = 20V, Ig =200mA - - 6.0 \Y
Veg =20V g =275 mA - - 7.0 Y
Voe = 2.0 V, Ic = 350 mA o — 8.0 \
Input Capacitance Cin — All as —— 15 25 pF
Turn-On Delay tor 8 All 0.5Ent00.5Eqyt = 2§ 10 us
Turn-Off Delay tpHL 8 All 0.6 Epgto 0.5 Equr — OF 1.0 us
Clamp Diode IR 6 All VR =50V, Ty=25C — — 50 uA
Laakags Current V= 50V, TA= 70°C FF— o] wa
Clamp Diode Vg A All Ip =350 mA e 1.7 20 v
Forward Voltage

Complete part number includes suffixta identify package style: A = DIP. L. = SOIC.
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2003 THRrRU 2024

HIGH-VOLTAGE,
HIGH-CURRENT
DARLINGTON ARRAYS

Types ULN2023A, ULN2023L, ULN2024A, and ULN2024L

ELECTRICAL CHARACTERISTICS at +25 C (unless otherwise noted).

Forward Voltage

Test | Applicable Limits
Characteristic Symbol | Fig. Devices Test Conditions Min. Typ. Max. Units
Cutput Leakage Current |  Igex 1A All Veg=95V, Tp=25C — <1 50 uA
Vee=95V, T,=70C — <1 100 uA
1B ULN2024 AL | Veg=95V, Tp =70 C, Vin=10V] — <5 500 uA
Collector-Emitter VeE(saT) 2 All Ic = 100 mA, Ig = 260 LA . 0.9 1.1 \4
SaMEion Voltps Io = 200 mA. Ig = 350 UA R A
I = 350 mA g = 500 UA — 13016 \4
Input Current linjon) 3 ULN2023AL | V=385V &= 093 135 mA
ULN2024 AL | V) = 5.0V —4 035 05 mA
ViN= 12V — 1.0 145 mA
lNTOFE) All I =500 1A, Ty =70 C 50 65 — uA
Input Voltage ViN{ON) ULN2023A/L | Ve =20V, g =200 mA =a . 24 \
Ve = 2.0 V. Ig =250 mA — — 27 \
Vee= 20 V. I = 300 mA — — 3.0 \
ULN2024A/L | Veg = 2.0 V. Ig =125 mA — — 5.0 \Y
Vge= 2.0V, Ig =200 mA — — 6.0 \
Vee =20V, g 2275 mA — — 7.0 \
Veg =20V, Ic =350 mA — — 8.0 \4
Input Capacitance Cin — All — 15 25 pF
Turn-On Delay teLH 8 Al 0.5 Eyto0.5Eq,T = 026 10 us
Turn-Off Delay teHL 8 All 0.5E)t00.5Eqyr = MF5 1.0 us
Clamp Diode IR 6 All VR=95V, Tp=25C — — 50 uA
Leakage Current VR=95V. T,=70C A4 — 1wo A
Clamp Diode VE 7 Alf Ip= 350 mA — 1.7 20 v

Complete part number includes suffix to identify package style: A = DIP. L. = SOIC.
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2003 THrU 2024
HIGH-VOLTAGE,
HIGH-CURRENT

DARLINGTON ARRAYS

FIGURE 1A
OPEN  VYCE
|
OPEN CEX
FIGURE 3

OPEN

B OPEN

QwgiNe, AET32A,

FIGURE 6

YR
D

OPEN

L

Dwig. No. A-87254

TEST FIGURES
FIGURE 1B FIGURE 2

OPEN  VCE ©OPEN

()

. IcEx
‘i
- 3
< ) Dwsg. Mo, A-9730A Dvay. No. A-S731A
FIGURE 4 FIGURE 5

GPEN Y CE CPEN

Qg NosA-27338 Dvag. NOLA-S734A

FIGURE 7 FIGURE 8

# Complete part number includes a final letter to indicate package.

X = Digit to identify specific device. Specification shown applies to family of devices with remaining digits as shown.




108

2003 THru 2024
HIGH-VOLTAGE,
HIGH-CURRENT
DARLINGTON ARRAYS

ALLOWABLE COLLECTOR CURRENT

AS A FUNCTION OF DUTY CYCLE
(Dual In-line-Packaged Devices, Suffix ‘A’)

ezt

3 N
g A, \ P i
:: \\\\‘ ; : "h\
= \\:.\ o P
E Dy
L SRS
E) ./ . ——
& NUMBER OF QUTFUTS -
> CONDUCTING
e SIMULTANEQUSLY
5 L
d
2 20 49 190,

DUTY CYCLE IN PER CENT

(Small-Outline-Packaged Devices, Suffix ‘L)

@0
Tam M C
5 | Rusm 20 i [
w
Ed I 3 N
z wo \ \ o
£ NN
z ALY N, 2
= g
§ NN \ I ) pa S
g NS
3 =00 \‘ b,
: N
2 v
£ Pl i =
o NUWMBER OF QUTPLITS
CONCUCTING
: SIMULTANECUSLY
a 20 4 [ 30 169

DUTY CYCLE IN PER CENT
Te3 e adls

SATURATION VOLTAGE
AS A FUNCTION OF COLLECTOR CURRENT

o0
2 / B
B £
= 4o v 2
E & £
£ SEHE e
o ) A3 b=
(=3 g o
2 &2 2
4
o200 &) 5
& A 2
3 / // 2
/ / 4
o /

L] 9.5 1.0 1.5
COLLECTOR-EMITTER SATURATION VOLTAGE

TYPICAL APPLICATIONS

+Vgg +V

SUTFUT

w
: | CNOS
CSUTRUT -

COLLECTOR CURRENT AS A
FUNCTION OF INPUT CURRENT

v

Ao
e

[ e} 400 =
INPUT CURRENT IN &

2y,
AN
[\
R,
e
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2003 THRU 2024
HIGH-VOLTAGE,
HIGH-CURRENT

DARLINGTON ARRAYS

TYPICAL APPLICATIONS

< -
TTL
QUTFUT

Dwvg. Mo, A5524

3
] CpH
] Ly
» Fip 3 LH-
] Lo
B ]:i

TTL
QUTFUT

Dwg Ho. A-10175

INPUT CURRENT

AS A FUNCTION OF INPUT VOLTAGE

INPUT CURRENT (N mA —1 m

INPUT CURRENT IN mA —In

Types ULN2003A, ULN2003L, ULN2023A, and
ULN2023L

1.0 g

1

10
o

2.5 /
& \¢ #REA OF NORMAL OPERATION
VITH STANDARD OR SCHOTTKY TTL
: it .
2.0 30 40 5.0 6.0
INPUT VOLTAGE
Types ULN2004A, ULN2004L, ULN2024A, and
'ULN2024L

2.0

\\.F\V
1.0 4
il —
o o

T __,;-""'"""

.-"""

s}
3 (5} 7 8 9 10 " 12

INPUT VOLTAGE




110

DATA SHEET

For a complete data sheet, please also download:

¢ The IC06 74AHC/HCT/HCUHCMOS LogicRahily Specifications

e The ICOG74HC/HCTHEUMHO DS Legic-Package, Information
| ° The IG06 74HC/HCWHCUHCMO® Ldgic Package\Outlines

74HC/HCT42
BCD to decimal decoder{1-0f-10)

December 1990

Product specification
File under Integrated Circuits, 1C06
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e e e ey

BCD to decimal decoder (1-0f-10)

7T4HC/HCT42

B B S A R P P

FEATURES

+ Mutually exclusive outputs

¢ 1-of-8 demultiplexing capability
» Outputs disabled for input codes above nine
+ Qutput capability: standard

¢ g category: MSI

GENERAL DESCRIPTION

Si-gate CTHOS dey
o power Sehottky TTL
.f|m'mml ineompliance with JEDEC

- I ®
~L%TTL| T
standard no. 74,

out]-nts Thu actiy -Ll' ontp wh |I|tat- ad-\ln-asnm
ather MSI circuits with active LOW input enables.
The logic design of the “42" ensures that all outputs are
HIGH when binary codes greater than nine are applisd to
the inputs.

The most significant input |‘A»\ produces an us ~fu| inhihit
function when the “42"is Lse c
input canalso be used as tluw data input in an 8- -nlt| ut

demultiplexer application.

QUICK REFERENCE DATA
GND =0V, Tamp=25"C: tr=t;=6ns
TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT
tPHL tPLH propagation delay &, to Y, CL=15pF. Veec=5Y% |14 17 ns
C input capacita 35 3.5 pF
Cpp pover dissipation capacitanca per package - f'notes 1 arid 2 37 37 pF
Notes

1. Cppisusedito -'let-ﬁrmine the dynamic power dissipation (Pp in a:

PD o X fi +
fi = input frequency in MHz

Vog? S ¥V ec? «folwihers;

Crn

fo =0l |tr-ut frequeneyin MHz

T (Cy > 2 fg) = sum of outputs

= output load capacitance in pF

altagein vV
For HC the conditionis ¥, = GND 1o Yee
For HCT the condition is V)= GMND talce

no

1:5.V

ORDERING INFORMATION
o /

e “74HC/HCT/HCUMHCMOS Logic Package hfesmation
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BCD to decimal decoder (1-0f-10)

7T4HC/HCT42

PIN DESCRIPTION

PIN NO. SYMBOL NAME AND FUNCTION
1,2,3.4,5,6,7,9,10, 11 Yoto Yo multiplexer outputs

8 GMD ground (04

15,14, 13,12
15

Ac. to A 3

biee

data inputs

positive supply valtage

-%E (~Jr E."Cf.‘
n[a] [15] %0
e o
a4 73] 42
Wi 2T
¥s [4] 1] %
e (2] 3] ¥e
ano [B [e]%7

rZIET28

Fig.1 Pin configuration.

w—]a,

— A

13 e A

L S

12 —=

TEPETIF

Fig.2 Logic symbal.

BCD/DEC \

0
4 1
st
15 ] n
w |6 ot
=] sha 8

—_—

12 apal
oo |} | 1 B £l
ap=i®
o pall

rZereso

Fig.3 IEC logic symbal.
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74HC/HCTA42

ITIITI|TTIT XTI | I I I|BpFT 1

TIT XTI AT LT | Ty JFIT T T

OUTPUTS

ITITIIT|IAOTITIYWFITTIINIT TN

|T T T o T T T T I L

IIT T\ T I ity y

ToIT|ITFF IITCO\L ET " 72

LT T T|ITHNT T NS Do By g

113

O T8 1 Ti=— 1 | i i

- T T BT T LAy mn s T

INPUTS

1 TR TN VA g AT S N TRRT

FUNCTION TABLE

A BB | T e, L

Y5
HO—t
2Z98771

BCD to decimal decoder (1-0f-10)

Fig.4 Functional diagram.

1196732

= -
e

A valtage lavel

Fig.5 Logic diagram.

HIGH voltage lavel

&
]

L¢

\ ]
L

Note

T T

s Do
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BCD to decimal decoder (1-0f-10)

74HC/HCT42

DC CHARACTERISTICS FOR 74HC

For the D characteristics see

YSE Ay =

= A LI TLOS T AL r /
(@AW AU ITHLGUHRGIVC

SL

Output capability: standard
loc category: MSI

AC CHARACTERISTICS FOR 74HC
GHD =0, tr=tr=6ns T =50 pF

nair Eamily Snanifinatinne”
ogic Family Specifications .

Tamp { C) TEST CONDITIONS |
74HC
SYMBOL | PARAMETER UNIT| y.. | WAVEFORMS
25 ~40 to +85 40.t0 +125 {\7')
min. | typ. {max. ' |min. {max. |min. | max.
teHL teeH | propagation delay 47 150 140 225 4 s 2.0 |Fig6
Apto Y, 1R |20 38 45 4.5
{4 4 26 33 38 6.0
typd tren | ottput transition time 18/9 77 ) Mo |Ins 20 |[Fig8
7 15 19 22 4N
5 13 16 19 6.0

DC CHARACTERISTICS FOR 74HCT

For the DC characteristics see74H0/HCTIHCUHCWMOS tagio Family Speeifications .

Quitput capability: standard
lec category: kS

Note to HCT types

The value of additional quisscent supply current idleq) for a unit load of 1 is given inthe family specifications.
To determing Alee per input, multiply this valve by the unit load coefficient shawn in the table balow.

INPUT |UNIT LOAD COEFFICIENT
An 1.0

AC CHARACTERISTICS FOR 74HCT
GHMD =0, tr=tr=06ns Cp=450pF

Tamb { C) TEST CONDITIONS
T4HCT
SYMBOL | PARAMETER UNIT | y.. | WAVEFORMS
+25 40 to +85 | -40to 1125 (\'J)
min. | typ. | max. | min. | max. | min. | max.
tpHU teen | propagation delay 20 35 44 53 ns 4.5 [Figs
AptoY,
trud tren | output transition time 7 15 19 22 ns 4.5 |Fig.6
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BCD to decimal decoder ( 1-0f-10) 7AHC/HCT42

AC WAVEFORMS

A INPUT

¥ 0uTPUT

rz9erIT.

= GND 1o Ve,
=GND o 3,

Fig.t ‘Waveforms showing the input-i4,) to output (Y, propagation delays and the output transition times.

PACKAGE OUTLINES

See “T4HC/HCTIHCUHCIAOS [sogicPackage Onilinas
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DATA SHEET

For a complete data sheet,..please also download:

» The |IC04 LOCMOS HE4Q00B Logic
Family Sgeé€ificatiens HER HEQ

» The 1GU4 | QCMOS HE4QB0B-Lcaie
Package Outlinesfinfermation HEFIHEC

HEF4051B

MSI

8-channel'analogue
multiplexer/demultiplexer

Product specification January 1995

File under Integrated Circuits, 1C04
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8-channel analogue multiplexer/demultiplexer

DESCRIPTION

The HEF4051B is an S-channel
analogue mulliplexeridemuliplexer
with thrze address inputs (Ag to Ag).
an active LOW enable input iT), sight
independentinputs/outputs £Ys to Ye)
and a common inputioutput (23,

The d- : c
bidirectional analogue switches, sach
with ane side oonnected o an
ind=pendent input/output (Ye to Ys)

=ight

and the other side connected to a
comman input/output (2,

With T LOW. ane of the eight
switches is s o il impedance
Ohestate) by Ag to Ag. With E HIGH,
allswitches arein the high impedance
OFF-state, independent of Ag 1o Ag.

Ypp and Wgg are the supply voltage
oconnections for the digital oontrol
inputs (g toda, ancd i,

FheYpp o Yas range is 3 o 16%,

HEF4051B
MSI

The analoous inputs/outputs ©Yg o

7. and Zican swing betyeen Ypp as
limit and YEg as a negative
limit. ¥pp—YEE may not excesd 15 %,

Faroperation as a digital
multi Aemultiplexer, Veg is
connected to Yeg itypically aroundd,

16
Vop i NG M e
| : Yolia ] Safzl 1] fo] (a]
Say ! Vop=¥a. Yr Yoo Yo Ag Ay A;
: (B HEFA0518
1140 i | 1Y Y3]14 YoullYs 2 VYo \E Vee Ves
HERpEmrzEppEnn;
] TI66503
.
L /] 215 : S '
Fig.2 Pinning diagram.
]
10fA1 o = Y312
J HEFAOEAEPNY:  18-lead DIL: plastic
LOGIC (i Y N
LEVEL t~of -8 ] ¥a |1 (SOTE5-1)
CONVEASION i ik HEFAOSTEDIF i~ 16-lgad DIL: ceramic
[ { (cardip)
s|Az] 5 L1515 : I v A
HEFAOSABT D0 18-lead SO plastic
I (SOT1059-1)
Yg|2 i v FPackage Designator North America
s
]
PINNING
£ )y
I — i Yo lo Yy indepencdent inputs/outputs
Ag o As address inputs
Z£|3 E =nable input (active LOW
B e Z common inputioutput
Vag VEE
8 7 126A537.4
FAMILY DATA. lpn LIMITS categery MSI
Fir. 1 Functional diagram. See Family Specifications.
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6 , ; . HEF4051B
8-channel analogue multiplexer/demultiplexer MS|

e
L g voo

i 1

b
>-!,_LIJO

SE

Veg

Bede

[ S ——

n
@ ; 7282374,
Find Schematic diagram icne switsh,
FUNCTION TABLE
INPUTS CHANNEL

E Ay Ay A =

L L L B Y=l

14 L 1 H Y <L

| i H L Yol

| I H H Yok

L H 15 | Yy=£.

| H L H Ye—E

| H H [ Nail

L H H H NEori

H X X X nee
Notes
1. H=HIGH state ithe more pasilive woltage)

L= LOW state ithe less positive woltag &)

X = slale is immatenal
RATINGS
Limiting values in accorclanse with the Absolute Maximum System (IEC 1245
Supply voltage (with refersnce to Yoo YEE -18to+05 WV

Mote

1. Toavaid drawing Vg current out of teminal 2. when switch current flows into temminals ¥, the voltage drop across
the bidirectional switch must not exceed 04 % IF the switch current flows into terminal 2. ne Yop cument will flow cul
of terminals Y. in this case thers is no limit for the vollage drop across the switch, but the wiltages at ¥ and 7 mav
not excead Yoo or Yeg.
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: ; : HEF4051B
8-channel analogue multiplexeridemultiplexar MSI

Yo

1
B e e <4
Ao cawenrrn"b"” i IM“,J ﬁﬂ .
=
K P

o GTEEOREH R & ggr

Ag—l

Y7

L —=] DD
TI6%037 2

Fig.d Looic diagram.
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HEF4051B

8-channel analogue multiplexeridemultiplexar MS|

DC CHARACTERISTICS

Tanb = 25 °C

V"”;,VEE SYMBOL| TYP.  mAX CONDITIGNS
o 3s0 [}
OM resistance 10 Row on 0 ng~l‘l'lt._ Yoo VEE
15 GO 175 0 ;i
4 Wn 0
OM resistanes 10 Lbew 0 160, 0 el g
16 10 Ty L '
& 120 a6 0 S
O resistance 10 —_| Ron 57 20 0 Vs " YDDVEE
15 £ z - sea Fig o
AT ON resistance 2 - ¥
between any twg 18 Ron 1 < g " i ﬁ?; N
channels 5 5
OFF-stale l=akage i = = i =
current, all (e lazz - - né Eal DD
channels GFF 15 o 00 ) Lk O e
OFF-state l=akage 5 A = i Y
aurrent, any 10 lazy - & (1S \E g Werd
channel 15 b £00 - /38 7 VEE
7 ZE4306

15
‘ LAl

Vet Vse LRI /// 4
vl ! ;}’/f/
10 1 4V 7 A

Qperating area
~

VA4V a4

10 15
Vop-Vee (V)

L]
(52

Ficn.o Crperating area as a function of the supply voltacges.
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HEF4051B

8-channel analogue multiplexer/demultiplexer MS|

HIGH O— Dc

{from address inputs}

Yn

eamerid_)

Le=200uA
E&fj is
I

Vsg ™ VEE

Vig= 0te Vpp— VEE

TZ74582.2
v

Fig.s Test set-up for measuring Bap.

7282373
i A T
! ! t
400 1
B "B P 2% PR % Vel n A 8 ft [N
Rong— L 12yl
LAl : I
(iL) iat N
300 [—1=F Vpo 5. :
A . s o AT
L} ”T." A i)l (|
/ -
‘ ] ; !
200 - -
100 oV $ :
Lt N f o)
P —dj 157
et
0 1=4 i 1 [ i I
0 5 10y vy 15

Fia.7 Typical Roy as a function of input voltace.
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