XINLUDA XL555, XD555

EEx Low-power General-purpose CMOS Timer

1. DESCRIPTION

The XL555 and XD555 are precision timing circuits capable of producing accurate time delays or
oscillation. In the time-delay or mono-stable mode of operation, the timed interval is controlled by a
single external resistor and capacitor network. In the a-stable mode of operation, the frequency and
duty cycle can be controlled independently with two external resistors and a single external capacitor.

The threshold and trigger levels normally are two-thirds and one-third, respectively, of Vcc. These
levels can be altered by use of the control-voltage terminal. When the trigger input falls below the
trigger level, the flip-flop is set, and the output goes high. If the trigger input is above the trigger level
and the threshold input is above the threshold level, the flip-flop is reset and the output is low. The
reset(RESET) input can override all other inputs and can be used to initiate a new timing cycle. When
RESET goes low, the flip-flop is reset, and the output goes low. When the output is low, a low-

impedance path is provided between discharge(DISCH) and ground.

The XL555 and XD555 provides reduced supply current spikes during output transitions, which
enable the use of lower decoupling capacitors compared to those required by conventional bipolar
NES555.

2. FEATURES
® Verylow power consumption: 120uA at VDD =5V (typical)
® Low supply current reduces spikes during output transitions
® High maximum astable frequency of 1.8 MHz
® 2V to 16V single-supply operation
®  Supports rail-to-rail swing CMOS outputs
® High output current capability
B sink current: 100mA (Maximum)
B sourcing current: 10mA (typical)
® Pin to Pin and functionally interchangeable with bipolar NE555
®  ESD Exceeds 1500V as specified in MIL-STD-883C Method 3015.2

® Two available footprint types: SOP8 (XL555) and DIP8 (XD555)
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3. PIN CONFIGURATIONS AND FUNCTIONS

GND [] 1 8] Voo
TRIG [] 2 7|] piscH
ouT []3 6|] THRES
RESET [] 4 5[] CONT
(TOP VIEW )
Pin Function Definition:
5 / XD555
XL555 / /o
NAME PIIN Type DESCRIPTION
GND 1 — Ground.
TRIG 2 Input Start of timing input. TRIG < 1/2 CONT sets output high and
discharge open.
ouT 3 Output High current timer output signal.
RESET 4 Input Active low reset input forces output and discharge low.
CONT 5 Input Controls comparator thresholds. Outputs 2/3 VDD and allows
bypass capacitor connection.
THRES 6 Input End of timing input. THRES > CONT sets output low and discharge low.
DISCH 7 Output Open collector output to discharge timing capacitor.
VDD 8 - Power-supply voltage.
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4. FUNCTIONAL BLOCK DIAGRAM

THRES Eﬁ
CONT [5]

IE

R1
QpP— 3] ouT

S
:
TRIG [2]— e
DR 1
{7] DISCH
s ! 7
GND
Table 1: Logic Functional
RESET TRIG (Trigger) THRES (Threshold) Output
Low X Low
Low X High
High High Low
High .
Low Previous state

Note: Low: level voltage <minimum volta, specified High: level voltage > maximum voltage
specified x: irrelevant
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5. SPECIFICATIONS

5.1. Absolute Maximum Ratings

Table 2. Absolute maximum ratings

Symbol Parameter Value Unit
Vee Supply voltage +18 "
lout Output current +100 mA
Rihja Thermal resistance junction to ambient (! 130

, — O °C/W
Rihic Thermal resistance junction to case 65
T Junction temperature +150
°C
TStg Storage temperature range -50 to +150
Human body model (HBM)!? 1000
ESD Machine model (MM)®3) 200 v
Charged device model (CDM)(‘” 750
Short-circuits can cause excessive heating. These values are typical and specified for a four layers PCB.

2. Human body model: a 100 pF capacitor is charged to the specified voltage, then discharged through a
1.5kQresistor between two pins of the device. This is done for all couples of connected pin combinations
while the other pins are floating.

3. Machine model: a 200 pF capacitor is charged to the specified voltage, then discharged directly between
two pins of the device with no external series resistor (internal resistor < 5 £2). This is done for all couples of
connected pin combinations while the other pins remain floating.

4. Charged device model: all pins plus package are charged together to the specified voltage and then
discharged directly to the ground.

Table 3. Recommended Operating conditions
Symbol Parameter Value Unit
Vee Supply voltage 2to 16 Vv
Output sink current Output <=10
lour mA
source current <=50
wFreq Working frequency <=1.2 MHz
Toper Operating free air temperature range -40 to +85 °C
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5.2. Electrical characteristics

Table 4. Static electrical characteristics

Vee =42V, Tamp = +25 °C, reset to V¢c (unless otherwise specified)

Symbol Parameter Min. Typ. Max. Unit
| Supply current (no load, high and low states) 66 210 UA
cc

Tmin —<Tamb STmax 210
v Control voltage level 1.2 13 1.4
cL
Trin <Tamb <Tmax 1.1 15 v
Vi Discharge saturation voltage (lgis = 1 mA) Trmin 0.05 0.2
STamb STmax 0.25
Inis Discharge pin leakage current 1 150 nA
Vor Low level output voltage (lsink = 1 mA) Trnin 01 03
—<Tamb —<Tmax 0.35
High level output voltage (lsource = -0.3 MA) Tmin 15 1.9
Vou Vv
<Tamb <Tmax 15
Trigger voltage 0.4 0.67 0.95
Virig
Tmin <Tamb <Tmax 0.3 1.05
ltriG Trigger current 10
pA
bty Threshold current 10
Reset voltage 0.4 1.1 15
VRESET oo v
min ="amb —"max 03 20
IRESET Reset current 10 pA
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Table 5. Static electrical characteristics
Vee=+3V, Tampb = +25 °C, reset to V¢ (unless otherwise specified)

Symbol Parameter Min. Typ. Max. Unit
| Supply current (no load, high and low states) 85 250 A
cc

Tmin —<ramb —<rmax 250
v Control voltage level 1.8 2 2.2
L
Tmin STamb STmax 17 23 Y
Vo Discharge saturation voltage (lgis= 1 mA) Trmin 0.05 0.2
STamb STmax 0.25
Ipis Discharge pin leakage current 1 150 nA
v Low level output voltage (Igin = 1 mA) Tmin 01 0.3
oL
—<Tamb —<Tmax 0.35
Y High level output voltage (lsyrce = -0.3 MA) Tmin 25 29 y
OH
=<Tamb <Tmax 2.5
Trigger voltage 0.9 1 1.2
V1riG
Tmin <Tamb <Trmax 0.8 13
triG Trigger current 10
pA
Ity Threshold current 10
Reset voltage 0.4 1.1 1.6
VReseT v
Trin <Tamb <Tmax 0.3 21
IRESET Reset current 10 pA
Rev 2.3
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Table 6. Dynamic electrical characteristics
Vee=+3V, Tamb = +25 °C, reset to V¢ (unless otherwise specified)
Symbol Parameter Min. Typ. Max. Unit
Timing accuracy (monostable)!) R =
10 k€2, C=0.1 pF
%
VCC = 2 V
VCC =3V
Timing shift with supply voltage variations
(monostable) %/V
R=10k C=0.1pF,Vec=3V+03VvW 1
Timing shift with temperature &) .
ppm/°C
Tmin —<ramb —<rmax 100
¢ Maximum astable frequency 2 MH
z
max Ra =470 2, Rg = 200 £2, C = 200 pF 1.7
Astable frequency accuracy @ - - o
Ry = Rg = 1k2to 100 ke2, C = 0.1 uF 10 ’
Timing shift with supply voltage variations (astable
mode) 2 %/V
Ra=Rg=1k2to 100ke2, C=0.1 pF, Ve = 3 1 >
to5V
tR Output rise time (Cjy54 = 10 pF) 25
tr Output fall time (Cioag = 10 pF) 20
ns
tpp Trigger propagation delay 100
tRpw Minimum reset pulse width (Vg =3 V) 350

1.
2.

See Figure 1

See Figure 2
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Table 7. Static electrical characteristics
Vee=+5V, Tamb = +25 °C, reset to V¢ (unless otherwise specified)
Symbol Parameter Min. Typ. Max. Unit
| Supply current (no load, high and low states) 120 270 A
cc
Tmin —<ramb —<rmax 270
v Control voltage level 2.9 33 3.8
L
Tnin <Tamb <Tmax 2.8 3.9 v
Vo Discharge saturation voltage (lgis= 10 mA) Trmin 0.2 03
STamb STmax 0.35
Ipis Discharge pin leakage current 1 160 nA
v Low level output voltage (lgin, = 8 mA) Tmin 03 0.6
oL
<Tamb <Tmax 0.8
vV High level output voltage (lsoyrce = -2 MA) Tmin 44 4.6 v
OH
=<Tamb <Tmax 4.4
Trigger voltage 1.36 1.67 1.98
V1riG
Tonin <Tamb <Tmax 1.26 2.20
triG Trigger current 10
pA
Ity Threshold current 10
Reset voltage 0.4 1.1 1.6
VReseT v
Tmin <Tamb =<Tmax 0.3 2.1
IRESET Reset current 10 pA
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Table 8. Dynamic electrical characteristics
Vee=+45V, Tamb = +25 °C, reset to V¢c (unless otherwise specified)
Symbol Parameter Min. Typ. Max. Unit
Timing accuracy (monostable) @ o
R=10k, C=0.1pF 5 ’
Timing shift with supply voltage variations
(monostable) ! %/V
R=10k{2, C=0.1 uF,Vec=5V=1V 1
Timing shift with temperature & )
ppm/°C
Tmin 5Tamb 5Tmaxs 95
; Maximum astable frequency 2 MH
z
max Ra =470 €2, Rg = 200 £2, C = 200 pF 1.8
Astable frequency accuracy 2 _ _ o
Ra=Rg=1kQto 100k C=0.1 uF 5 ’
Timing shift with supply voltage variations (astable
mode) @ %/V
Ra=Rg=10k€2, C=0.1pF,Vec=5t012V 0.9
tR Output rise time (Cjpaq = 10 pF) 25
tF Output fall time (Cjpaq = 10 pF) 20
ns
top Trigger propagation delay 100
tRpW Minimum reset pulse width (Viig=5V) 350
1. See Figure1
2. See Figure2
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Table 9. Static electrical characteristics
Vee=+12V, Tymp = +25 °C, reset to V¢ (unless otherwise specified)
Symbol Parameter Min. Typ. Max. Unit
| Supply current (no load, high and low states) 190 450 A
cc
Tmin —<ramb —<rmax 450
v Control voltage level 7.4 8 8.6
L
Tinin <Tamb <Tmax 73 8.7 Y
Vo Discharge saturation voltage (lgis = 80 mA) Trnin 0.09 15
STamb STmax 2.0
Ipis Discharge pin leakage current 2 200 nA
v Low level output voltage (Igini = 50 MA) Tmin 12 2
oL
<Tamb <Tmax 2.8
Y High level output voltage (lsoyrce = -10 MA) Tmin 105 1 y
OH
=<Tamb <Tmax 10.5
Trigger voltage 3.2 4 49
V1RriG
Trin <Tamb <Tmax 3.1 5.1
triG Trigger current 10
pA
Ity Threshold current 10
Reset Voltage 0.4 1.1 1.7
VReseT v
Trmin <Tamb <Tmax 03 22
IRESET Reset current 10 pA
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Table 10. Dynamic electrical characteristics
Vee=+12V, Tymp = +25 °C, reset to V¢ (unless otherwise specified)

Symbol Parameter Min. Typ. Max. Unit
Timing accuracy (monostable) Y o
R=10k(2 C=0.1F, Vec=+12V8 6 ’
Timing shift with supply voltage variations (monostable)
(1) %/V
R=10k C=0.1uF, Vec=+5 V1V 0.9
Timing shift with temperature .
ppm/°C
Trin <Tamb <Tmax., Vcc=+5V 105
; Maximum astable frequency @ MH
— _ z
max Ra =470 £, Rg =200 £2, C=200 pF, Vcc = +5 V 1.8
Astable frequency accuracy
Ra=Rg=1k2t0 100k, C=0.1 pF, Ve = . %
+12V
Timing shift with supply voltage variations
(astable mode)
%/V
Ra=Rg=1kto 100k, C=0.1uF, Vcc=5 0.9
to+12V

1. See Figure 1
2. See Figure2

Figure 3. Supply current (per timer) versus supply voltage
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6. Application And PCB Layout

6.1. Monostable operation

In monostable mode, the timer operates like a one-shot generator. The external capacitor is initially
held discharged by a transistor inside the timer, as shown following (Figure 1).

Figure 1. Application schematic

VCC © i

Control Voltage

I 0.014F

The circuit triggers on a negative-going input signal when the level reaches 1/3 VCC. Once
triggered, the circuit remains in this state until the set time has elapsed, even if it is triggered
again during this interval. The duration of the output HIGH state is given by t=1.1 Rx C.

Since the charge rate and threshold level of the comparator are both directly proportional to
the supply voltage, the timing interval is independent of the supply. Applying a negative pulse
simultaneously to the reset terminal (pin 4) and the trigger terminal (pin 2) during the timing cycle
discharges the external capacitor and causes the cycle to start over. The timing cycle then starts
on the positive edge of the reset pulse. While the reset pulse is applied, the output is driven to the
LOW state.

When a negative trigger pulse is applied to pin 2, the flip-flop is set, releasing the short circuit
across the external capacitor and driving the output HIGH. The voltage across the capacitor
increases exponentially with the time constant T=R x C.

When the voltage across the capacitor equals 2/3 VCC, the comparator resets the flip-flop
which then discharges the capacitor rapidly and drives the output to its LOW state. When reset is
not used, it should be tied high to avoid any false triggering.
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6.2. Astable operation

When the circuit is connected as shown in Figure 2(pins 2 and 6 connected) it triggers itself
and runs as a multi-vibrator. The external capacitor charges through RA and RB and discharges
through RB only. Therefore, the duty cycle may be precisely set by the ratio of these two resistors.

In the astable mode of operation, C charges and discharges between 1/3 VCC and 2/3 VCC.
As in the triggered mode, the charge and discharge times, and therefore frequency, are

independent of the supply voltage.

Figure 2. Application schematic

VCC ©

RESET '

ouT

Contral
Voltage
0.01uF

In this circuit, the charge time (output HIGH) is given by: t1=0.693 (RA + RB) C
The discharge time (output LOW) by: t2=0.693 x RBx C
Thus the total period Tis given by: T=11+12 =0.693 (RA + 2RB) C

The frequency of oscillation is then:

- 1.44
T (RA+2RB)C
The duty cycle is given by:
_ _RB
RA +2RB
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6.3. Layout Guidelines

Standard PCB rules apply to routing the XL/XD555. The 0.1-uF ceramic capacitor in parallel with a
1- uF electrolytic capacitor must be as close as possible to the XL/XD555. The capacitor used for the
time delay must also be placed as close to the discharge pin. A ground plane on the bottom layer
can be used to provide better noise immunity and signal integrity.

Figure 3 is the basic layout for various applications, where:

Cl1—based on time delay calculations

C2—0.01-uF bypass capacitor for control voltage pin
C3—0.1-uF bypass ceramic capacitor

C4—1-uF electrolytic bypass capacitor

R1—based on time-delay calculations

Ca

C3

VDD
R1
DISCH
THRES
G
RESET CONT

‘:{cz}_ i

Figure 3. Layout Example

.|||_

il

TRIG

XL/XD555

ut
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7. ORDERING INFORMATION

Ordering Information

Part Device Package Bodysize | Temperature MSL Transport Package
Number Marking Type (mm) (°C) Media Quantity
XL555 XL555 SOP8 4.90 * 3.90 -40 to +85 MSL3 T&R 2500
XD555 XD555 DIP8 9.25 % 6.38 -40 to +85 MSL3 Tube 50 2000

8. DIMENSIONAL DRAWINGS

SOP8

AL
| /

El I — |
3 e J\ /%u
i

P — \
A A2 H !

J_jh e
Al UBiIR:myin
MIN NOM MAX

A 1. 450 1. 550 1. 650
AL@diED | 0.100 0. 150 0. 200
A2WERE) | 1.300 1. 400 1. 500

A3 0. 600 0. 650 0. 700

b 0. 380 - 0.510

e (JHUEIFE) | 1. 240 1.270 1. 300

D) | 4.800 4. 900 5. 000

EBERE) | 5.800 6. 000 6. 200

EL@EE) | 3.800 3. 900 4. 000

L(EH) | 0.450 0. 600 0. 750
L1 — 0. 25BSC —

11
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[E & &
DIP8
|
M (M (] |
. —L,—- A3 } A
'L Aﬂi |

pEawieay _L_
PIN1

UNIT:mm

MIN NOM MAX
A 3.600 | 3.800 | 4.000
AL 3.786 | 3.886 | 3.986
A2 3.200 | 3.300 | 3.400
A3 1.550 | 1.600 1. 650
b 0. 440 - 0. 490
e 2.510 | 2.540 2.570
D 9.150 | 9.250 9. 350
EGEE) | 7.800 | 8.500 9. 200
ELEERE) | 6.280 | 6.380 6. 480

L) | 3.000 s -

[if you need help contact us. Xinluda reserves the right to change the above information without prior notice ]

www.xinluda.com

6/16

Rev2.3


http://www.xinluda.com/

	1.DESCRIPTION
	2.FEATURES
	3.PIN CONFIGURATIONS AND FUNCTIONS
	4.FUNCTIONAL BLOCK DIAGRAM
	5.SPECIFICATIONS
	5.1.Absolute Maximum Ratings
	5.2. Electrical characteristics

	6.Application And PCB Layout
	6.1.Monostable operation
	6.2.Astable operation 
	6.3.Layout Guidelines

	7. ORDERING INFORMATION
	8.DIMENSIONAL DRAWINGS

