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FEATURES

@ Improved accuracy and temperature stability ALD7555

o H?gh speed opera}tiqn -- 2.5MHz typical oscillation at 5V B N v
® High Discharge Sinking Current of 80mA at 5V
@ Guaranteed low operating supply voltage of 2V to 10V TRIG [ 2] | 7] pisc
@ Functional equivalent to and same pin-out as NE555/NE556, out [ 3] 6] THRES
SE555, TLC555, ICM7555/ICM7556

® Greatly expanded high and low frequency ranges ReT [4] | 5] cont
® High speed, low power, monolithic CMOS technology
® Low supply current, typically: 50y A for ALD7555,
100u A for ALD7556

@ Extremely low trigger, threshold and

reset currents 10pA typical

@® Operates in both monostable and astable modes

® Fixed 50% duty cycle or adjustable duty cycle

® CMOS, NMOS and TTL compatible input/output

® Low supply current spikes

@ Rail to rail output

SAL, PAL, DA PACKAGES

APPLICATIONS

® High speed one-shot (monostable)

@® Precision sequential timing

® Long delay timer

@ Pulse width and pulse position modulation
@® Missing pulse detector

® Frequency divider

® Synchronized timer

GENERAL DESCRIPTION

The ALD7555/ALD7556 timers are high performance single/dual mono-lithic analog RC timing
circuits. They offer significantly upgraded perfor-mance in speed, leakage currents, supply current,
stability, temperature voltage stability, and discharge output drive when compared to SE555/
NES55,ICL7555, TLC555, and ICM7555.

The ALD7555/ALD7556 offer the benefits of high input impedance, thereby allowing smaller timing
capacitors and a longer timing cycle; high speed;low power dissipation for battery operated
environment; reduced supply current spikes, allowing smaller and lower cost decoupling capacitors.

WWW.SZTDBDT.COM



S

Tudi Semiconductor

Each timer is capable of producing accurate time delays and oscillations in both monostable and
astable operation, and operates in the one-shot (monostable) mode or 50% duty cycle free
running oscillation mode with a single resistor R and one capacitor C. The inputs and outputs are
fully compatible with CMOS, NMOS or TTL logic.

There are three matched internal resistors (approximately 200KQ each) that set the threshold and
trigger levels at two-thirds and one-third respec-tively of V+. These levels can be adjusted by
using the control terminal. When the trigger input is below the trigger level, the output is in the
high state and sourcing 2mA. When the threshold input is above the threshold level at the same
time the trigger input is above the trigger level, the internal flip-flop is reset, the output goes to
the low state and sinks up to 10mA. The reset input overrides all other inputs and when it is
active (reset voltage less than 1V), the output is in the low state. The discarge output has been
signifcantly enhanced to eliminate the need for a separate external driver.

BLOCK DIAGRAM (EACH TIMER)
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ABSOLUTE MAXIMUM RATINGS
Supply voltage, V*
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13.2Vv

-0.3V to V* +0.3V

Input voltage range
Power dissipation

600 mw

Operating temperature range SAL, SBL, PAL, PBL package
DA, DB package

Storage temperature range

0°Cto+70°C

-565°C to +125°C

-65°C to +150°C

Lead temperature, 10 seconds

+260°C

OPERATING ELECTRICAL CHARACTERISTICS
Ta=25°C V+=+5V unless otherwise specified

Parameter Symbol Min Typ Max Unit Test Conditions
Supply Voltage v+ 2 10 \
Supply Current ALD7555 Is 50 90 uA Outputs Unloaded
Supply Current ALD7556 Is 100 180 uA
Timing error / Astable mode terr 10 2:5 % C=0.1uF
Initial Accuracy
Drift with Temperature * AUAT 10.0 ppm/°C Ra = 1KQ
Drift with Supply Voltage ' AYAVT 0.2 %N Rg = 1KQ
Threshold Voltage VTH 3.233 3.333 3.433 V
Trigger Voltage VTRIG 1.567 1.667 1.767 vV
Trigger Current? ITrRIG .01 0.4 nA
Reset Voltage VRsT 0.4 0.7 1.0 \"
Reset Current 2 IRST .01 04 nA
Threshold Current? ITH .01 0.4 nA
Control Voltage Level VCONT 3.200 3.333 3.467 \%
QOutput Voltage Drop (Low) VoL 0.2 0.4 v Isink = 10mA
Output Voltage Drop (High) VoH 42 46 \% IsoURCE = -2mA
Rise Time of Output’ tr 10 30 ns R = 10MQ
Fall Time of Output ' tf 10 30 ns CL =10pF
Discharge Transistor IpL .01 10 nA
Leakage Current
Discharge Voltage Drop Vpisc 0.5 1.0 \% | DISCHARGE = 80mA
0.2 0.4 vV | DISCHARGE = 30mA

Maximum Frequency Ra =470Q
Astable Mode fvAx 1.0 25 MHz Rg = 200Q

Ct =100pF
Minimum Trigger Pulse Width' tTrRIG 50 100 ns

Notes: ' Sample tested param

2Consists of junction leakage currents with strong temperature dependence.

eters.
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APPLICATION NOTES

GENERAL INFORMATION

The ALD7555 and the ALD7556 devices are analog timers
that are, in most situations, direct replacements or direct same
pin-out upgrades for the ICM7555, ICM7556, NE/SE555 and
NE/SE556 devices. Significantly improved performances for
the ALD7555 and the ALD7556 include precision in timing,
reduced leakage currents at all the pin terminals, faster
switching speeds, reduced switching current spikes, en-
hanced discharge output drive currents, better temperature
stability, and better timing stability as a function of power
supply.

These improvements not only improve on the timer function,
but also improve on many of the thousands of circuits that
depend on this timer architecture, such as modulation cir-
cuits, Schmitt triggers, astable circuits, and myriads of mea-
surement and control circuits where the user may have
reached performance limits with their ICM7555, ICM7556,
NE/SE555 and NE/SE5S56 devices. For a given design, one
or more specification of the timer device may become the
circuit performance limiting factor. The ALD7555 and the
ALD7556 devices are designed to address such limitations
and in many cases offer a solution that is simpler and lower
cost for a given design challenge than by other solutions by
using other circuit means and techniques.

ARCHITECTURE

The ALD7555 and the ALD7556 are analog timers that oper-
ate based on the RC timing principle, using an external tim-
ing resistor R and an external timing capacitor C. The C is
charged by the R and then discharged via one of the two
output pin connections provided by the ALD7555 and the
ALD7556. The control of the two outputs are provided by
one of the 4 input pins. The inputs are named THRESH-
OLD, CONTROL, RESET and TRIGGER. THRESHOLD and
TRIGGER are connected to two separate voltage compara-
tors with their respective comparator control levels set by an
internal resistor string, consisting of three equal-valued and
matched resistors. The output of the two comparators set an
internal RS flip-flop circuit, which in turn controls an OUT-
PUT and a DISCHARGE output. See Block Diagram for a
simplified equivalent circuit. The OUTPUT swings from rail
to rail of the supply voltage, whereas the DISCHARGE only
sinks current when it is active.

The ALD7555 and the ALD7556 operates by charging and
discharging the RC timing between 1/3 and 2/3 V+, and by a
feedback function provided by the user through the OUT-
PUT and/or DISCHAGE pins. This feedback is provided by
the application circuit external connections, which determines
the mode of the circuit operation. The architecture of this
timer takes advantage of the fact that all charging and dis-
charging of C are referenced by the reference resistor string
that provide reference voltages proportional to supply volt-
age V+ (Vdd). As the charging and the discharging of the
capacitor C is also proportional to V+, the frequency of os-
cillation is independent of V+ voltage levels.

The three most basic modes of these external connections
are shown as Astable Mode (Free Running Mode), 50% Duty
Cycle Mode, and the Monostable Mode. See Typical Appli-
cations. There are thousands of application circuits devel-
oped that allow the user to manipulate this feedback func-
tion, and which then produces many unique functions that is
beyond a basic timer function. The application versatility of
The ALD7555 and the ALD7556 is only limited by the imagi-
nation of the circuit designer.

LOW POWER SUPPLY REQUIREMENTS

The CMOS process and the design of the ALD7555 and the
ALD7556 devices utilize three well-matched on-chip high
impedance resistors to build the internal reference resistor
string to provide very low power supply operation. Another
technique to achieve low power supply requirement is by
using low power MOSFET circuits on-chip, and by allowing
the user to use a combination of off-chip timing resistor and
capacitor that would reduce their power consumption as well.
Generally, this is accomplished by using higher values for R
and lower values for C in a combination that would still pro-
vide the timing required. Furthermore, reduced on-chip leak-
age currents improve on not only timing precision, but also
greatly increased ranges of usable R and C values to gener-
ate the same RC time constant.

ENHANCED DISCHARGE OUTPUT DRIVE

The Discharge Output Drive Currents of the ALD7555 and
the ALD7556 devices are increased significantly (80mA)
when compared to other timers so that in many applications
where the user may use this output as an output driver in-
stead of having to add another output driver or buffer cir-
cuitry. For example, in many situations, the Discharge Out-
put Drive Current is sufficient to drive a relay or a Power
MOSFET directly.

ASTABLE OPERATION

ALD7555 and the ALD7556 devices are designed to func-
tion as astable oscillators. These timers can be connected
to self trigger and run as a free running mutivibrator. In the
free running oscillator mode, the external capacitor C is
charged through Ra and Rb, and it is discharged through Rb
only. By adjusting the values of Ra and Rb in combination
with the value of C, both the frequency and the duty cycle of
the oscillator pulse can be adjusted. In the 50% astable mode,
the charging and the discharging of C are performed by the
same R between the same voltage levels set by the refer-
ence resistor string, and therefore timer provide a true 50%
duty cycle square wave that is symmetrical. (See typical
applications)
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APPLICATION NOTES (cont’d)

MONOSTABLE OPERATION

In this mode of operation the ALD7555 and the ALD7556
can be connected as a one-shot circuit which produces an
output pulse with a user-adjustable pulse delay time. The
pulse delay time is set by the external R and C values, which
together produce a RC time constant that is proportional to
the time delay. (See typical applications) The pulse is started
with an external negative going Trigger pulse applied to TRIG-
GER pin. This negative going pulse set an internal flip-flop
so that the external R and C can start the RC timing while
the OUTPUT pin is in the HIGH state. The external C is
being charged by the external R. When the voltage between
the R and C is charged passed the internal threshold volt-
age at the THRESHOLD pin, which is set at 66.6% of V+,
the internal comparator of the ALD7555 and the ALD7556
resets the internal flip-flop. This then turns on the Discharge
Driver at DISCHARGE pin, and discharges the timing ca-
pacitor C. The cycle is completed when the OUTPUT is driven
to a low state and the ALD7555 and the ALD7556 are again
waiting for the next negative going trigger pulse at TRIG-
GER pin.

CONTROL Voltage and RESET pins

The CONTROL pin directly accesses one input to the upper
comparator. As the input reference resistor string has on-
chip high impedance resistors, an input voltage at the CON-
TROL input can easily change the voltage at the comparator
input. This allows the user to change the oscillation fre-
quency, or modulate the oscillation frequency of the analog
timer, with a separate user provided frequency. The CON-
TROL pin also allows a user-provided inhibit signal to stop
and start the timeris oscillation.

The RESET terminal directly resets the internal RS flip-flop
circuit, which in turn controls the OUTPUT and DISCHARGE
pins. This function is activated by a low voltage input of 0.7V
of 100 ns minimum duration. By injecting a variety of input
signals in a combination to the TRIGGER , THRESHOLD,
CONTROL and RESET pins, many interesting modulation
and demodulation signals can be manipulated and/or gen-
erated by the circuit designer.
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|
TYPICAL APPLICATIONS (EACH TIMER)
ASTABLE MODE OPERATION ASTABLE MODE OPERATION
50% DUTY CYCLE (FREE RUNNING OSCILLATOR)
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Order information

- Marking
Order Number Package Package Quantity On The park Temperature
ALD7555PAL -TUDI DIP8 Tube,50,A box of 2000 ALD7555PAL
0°C to +70°C
ALD7555SAL-TUDI SOP8 Tape,Reel,2500 ALD7555SAL
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Package SOP8
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Dimensions Dimensions
Symbol In Millimeters In Inches
Min Max Min Max
A 1.350 1.750 0.053 0.069
A1 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
B 0.330 0.510 0.013 0.020
C 0.190 0.250 0.007 0.010
D 4.780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
E1 5.800 6.300 0.228 0.248
e 1.270TYP 0.050TYP
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
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r

r

E j Symbol Min Non Max
EC jﬂ AT 6.28 6.33 6.38
A2 6.33 6.38 6.43
EC j] A3 7.52 7.62 i
£‘ f’\\ 17 A4 7.80 8.40 9.00
B1 9.15 9.20 9.25
R—\ /—R
T
‘[)—> B2 9.20 9.25 9.30
]ﬁu# C 557
-~ &N
m m
D 1.52
T E 0.43 0.45 0.47
—
Y e F 2.54
' G 0.25
A3
- H 1.54 1.59 1.64
Al
[ro T 3.97 5.7 4,30
\
/ R 0.20
—\M ) M1 9° 10° 11°
(@)
M2 1i® 12° 19e
A2
A4
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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