Tucson Garden Railway Society
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Date: ?7?

08/2020: Added Infrared START Switch circuit info
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DS

TYPES
High sensitivity type Standard type
——— | o Single side stable type 2 col latching type Single side stable type 2 coll latching type
Part No. Part No. Part No. Part No.
1.5VDC DS1E-S-DC1.5V DS1E-SL2-DC1.5V DS1E-M-DC1.5V DS1E-ML2-DC1.5V
3 VDC DS1E-S-DC3V DS1E-SL2-DC3V DS1E-M-DC3V DS1E-ML2-DC3V
5 VDC_ DS1E-S-DC5V DS1E-SL2-DC5V DS1E-M-DC5V DS1E-ML2-DC5V
{Fomc |.8.VDC DS1E-S-DCEV DS1E-SL2-DCBV DS1E-M-DC8V B DS1E-ML2-DCBV
9 VDC DS1E-S-DCYV ~ DS1E-SL2-DCOV DS1E-M-DC3V DS1E-ML2-DCOV
12 VDC DS1E-S-DC12V DS1E-SL2-DC12V DS1E-M-DC12V DS1E-ML2-DC12V
24 VDC DS1E-S-DC24V DS1E-SL2-DC24V DS1E-M-DC24V DS1E-ML2-DC24V
o 48 VDC DS1E-S-DC48V 'DS1E-SL2-DC48V DS1E-M-DC48V DS1E-ML2-DC48V
3 VDC DS2E-5-DC3V DS2E-SL2-DC3V ) = =
5 VDC DS2E-S-DC5V DS2E-SL2-DC5V = =
6 VDC DS2E-S-DC6V DS2E-SL2-DCEV - -
2Fom C g vDC DS2E-S-DCOV DS2E-SL2-DCOV - -
12 vDC DS2E-5-DC12V DS2E-SL2-DC12V — —
| 24 vDC DS2E-S-DC24V DS2E-5L2-DC24V — =
i 48 VDC DS2E-S-DC48V DS2E-SL2-DC48V . —
Standard packing: Carton: 50 pcs.; Case: 500 pes.
RATING
1.Coil data
» Operating characteristics such as ‘Operate voltage’ and ‘Release voltage' are influenced by mounting conditions, ambient
temperature, etc.
Therefore, please use the relay within 4 5% of rated coil voltage.
« ‘Initial' means the condition of products at the time of delivery.
1) Single side stable type
Type | Nominal coil | Pickeup voltage | Drop-out voliage m‘mﬂ;‘gm‘ Coll resistance(+10%] | Nominal operating | M 3PPted
voltage (at20°C58°F) | (at 20°C6A°F) (8t20°C 52 5) (at 20°C 58°F) power (atm““'.c"“',ﬂp)
15VDC ] 266.7 mA 5630 o
[ 3 vbc 133.3mA 250 |
5 VDS | oy orlessof | 10%V of sooma 22 1 Form G
pema or ormore of | orm .
?:::fyﬁ : :gg nominal voltage | nominal voltage ﬁ::: 22 g 400 mW 120%V of
(Initial) (Initial) : nominal voltage
12 VDC 33.3 mA 360 O
24 VDC 16.7 mA 1,440 Q B
48 VDC 8.3mA 5760 Q o
15V DC T 1333 mA 130
3 VDC T 66.7 mA 45 0 1 Form C:
T | e i 40.0 mA 125 0 160%V of
High 8 VDC 10%\{mrrmd 333 mA 180 0 nominal voltage
sensitivity s nominal voltage 200 mW
(S) type 9 VDC 2 Form C: (Initial) 22.2 mA 405 O 2 Form C:
5 VDG | Dol N 16.7 mA 720 0 220%V of
24 _vDC (,m"’)""'g" 8.3mA 2880 0 nominal voltage
- 48 vDC 4.2mA 1520 0
2) 2 coil latching type
Nominal operating " b "
Type | Nominal coil | Set voltage Resel voltage cument [ﬂ;:,:;(':“, zou-cmssc- "“""'W"' e ““mwe
voltage (at 20°C €8°F) | (at20°CE5°F) [£10%)] (at 20°C 52 °F) Lt (at 50°C 122°F)
 Set coil Reset coil Setcol | Resetcoil | Setcoll |Reset coil
15vVDC 240 mA| 240 mA | 6250 6.250
3 VDC 120 mA| 120 mA 25 0 25 0
5 VDC S | — 72 mA| 72 mA 69.4 O 694 0O s Form
Standard 6 VDC Or fpas el 60 mA| 60 mA 100 0 100 0 ]
Mpe [—5 voe | " o | " iy 40 mA| 40 mA 25 0] 25 0] 0" |>®™| ncerinal vohoge
12 VDC 30 mA| 30 mA | 400 0 400 0
24 VDC 15 mA| 15 mA 1600 Q| 1600 0O
48 VDC 75mA| 75 mA 6400 0 | 6400 0
1.5VDC o e 120 mA| 120 mA 1250 | 125 Q
3 vDC mvzr“‘mu mv::“@d 60 mA| 60 mA | 50 Q 50 Q 1 Form C:
5 _VDC | nominal voltage | nominal voltage 3 mA| 368 mA 139 0 138 0 160%V of
High 6 VDC 30 mA| 30 mA 200 0 200 0} oo ie0mw nominal voltage
Grope [ 8 VD | e of | 70%Vorlessof [— o a3 A 4% 01 % 2 2 Farm G:
| 12 vDc | fo%Var ol 15 mA| 15 mA B0 0| 800 0 220%V of
| 24 vDC | (W‘"’:"“ ﬂ,ﬁa' “,,""“‘ 75 mA| 75 mA 3200 O 3200 0 nominal voltage
48 VDC ) 375mA| 375mA [ 12800 0 | 12800 0
Panasonic Corporation Electromechanical Control Business Division
industrial.panasonic.com/ac/e/ -2- ©® Panasonic Corporation 2019 ASCTB17E 201903



DS

DS (2 Form C)
Single side stable
External dimensions PC board pattern (Bottom view)
20 r 99 ai 254 8-0.9 dia.
| - 3o
, /£ ~
f 1T h
762
L € © © >
| 508 | 508 762 |
General tolerance: $0.3 + 017 Schematic (Bottom view)
8 1 13 16
8 ﬂ 1
(Deenergized condition)
Tolerance: 0.1 +.004
DS (2 Form C)
2 coil latching
External dimensions PC board pattern (Bottom view)
20 _ ,,,,4,| I._B-B_.I 254 10-0.9 dia.
- / D35 1
7
7 & & >
7.62
l s 1 61 o | oo
| 5.08 | 508|508 |254
General tolerance: $0.3 + 012 Schematic (Bottom view)
8 1 13 1516
[+
a 6 4 21
(Reset condition)
Tolerance: 0.1 +.004
NOTES

1. Coil connection

When connecting coils, refer to the wiring
diagram to prevent mis-operation or
malfunction.

Panasonic Corporation Electromechanical Control Business Division
industrial.panasonic.com/ac/e/ -5-
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Infrared Module
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i3 TEXAS LP2950

INSTRUMENTS LP2951
www.ti.com SLVS582H —APRIL 2006 REVISED MARCH 2012
ADJUSTABLE MICROPOWER VOLTAGE REGULATORS
WITH SHUTDOWN
Check for Samples: LP2950, LP2951

FEATURES
* Wide Input Range: Up to 30 V « Stable With Low ESR (>12 mQ) Capacitors
* Rated Output Current of 100 mA * Current- and Thermal-Limiting Features
* Low Dropout: 380 mV (Typ) at 100 mA * LP2950 Only (3-Pin Package)
* Low Quiescent Current: 75 pA (Typ) — Fixed-Output Voltages of 5V, 3.3V,and 3V
« Tight Line Regulation: 0.03% (Typ) « LP2951 Only (8-Pin Package)
* Tight Load Regulation: 0.04% (Typ) — Fixed- or Adjustable-Output Voltages:
. High VO Accuracy S V/ADJ, 3.3 VIADJ, and 3 V/ADJ
- 1.4% at 25°C — Low-Voltage Error Signal on Falling Output
— 2% Over Temperature — Shutdown Capability
+ Can Be Used as a Regulator or Reference — Remote Sense Capability for Optimal
Output Regulation and Accuracy
LP2950 LP2951 LP2951
LP PACKAGE D OR P PACKAGE DRG PACKAGE
(BOTTOM VIEW) (TOP VIEW) (TOP VIEW)
OUTPUT ouTPUT [1 1 v gl INPUT OUTPUT [»1 i~~~ 7 8] INPUT
GND sensel]2  7[] FEEDBACK SENSE [92 | | 7 FEEDBACK
SHUTDOWN [ 3 6 ] VTAP SHUTDOWN (3 : P | 6] VTAP
INPUT GND [14 5[] ERROR GND [r4  __ ! 5c]ERRO

DESCRIPTION/ORDERING INFORMATION

The LP2950 and LP2951 devices are bipolar, low-dropout voltage regulators that can accommodate a wide input
supply-voltage range of up to 30 V. The easy-to-use, 3-pin LP2950 is available in fixed-output voltages of 5 V,
3.3V, and 3 V. However, the 8-pin LP2951 is able to output either a fixed or adjustable output from the same
device. By tying the OUTPUT and SENSE pins together, and the FEEDBACK and Vrap pins together, the
LP2951 outputs a fixed 5V, 3.3 V, or 3 V (depending on the version). Alternatively, by leaving the SENSE and
Vrap pins open and connecting FEEDBACK to an extemnal resistor divider, the output can be set to any value
between 1.235V to 30 V.

The 8-pin LP2951 also offers additional functionality that makes it particularly suitable for battery-powered
applications. For example, a logic-compatible shutdown feature allows the regulator to_be put in standby mode
for power savings. In addition, there is a built-in supervisor reset function in which the ERROR output goes low
when Vgt drops by 6% of its nominal value for whatever reasons — due to a drop in V, current limiting, or
thermal shutdown.

The LP2950 and LP2951 are designed to minimize all error contributions to the output voltage. With a tight
output tolerance (0.5% at 25°C), a very low output voltage temperature coefficient (20 ppm typical), extremely
good line and load regulation (0.3% and 0.4% typical), and remote sensing capability, the parts can be used as
either low-power voltage references or 100-mA regulators.

Please be aware that an important notice concemning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. i

Sl st ifications per the e Teds Copyright © 2006—2012, Texas Instruments Incorporated
Instruments standard warranty. Production processing does not

necessarily include testing of all parameters.



TLC555M, TLC556], TLC555C
i LinCMOS™ TIMERS

D2784, SEFTEMBER 1983 —REVISED OCTOBER 1988

A S

%
® Very Low Power Consumption . .. 1 mW TLCES5M . . . JG PACKAGE
Typ at Vpp = BV TLCESS6I, TLCGGEC . . . D OR P PACKAGE
(TOP VIEW]

Capable of Operation in Astable Mode
® CMOS OQutput Capable of Swinging Rail to

GNo [ U's[] vpp
TRIG ]2 7] DSH

R out(]s &[] THRES
® High Output-Current Capability RESET []4 5[] CONT
. .. Sink 100 mA Typ
- - - Source 10 mA Typ TLCSS5M . . . FK PACKAGE
® Output Fully Compatible with CMOS, TTL, (TOP VIEW)
and MOS o a
DZOU DOV
® Low Supply Current Reduces Spikes During ~f0z>=
Output Transitions 3 2 1 2079
® High-impedance inputs . . . 1072 2 Typ NC B
Single-Supply Operation from 2 Vto 18 V Tillg 16(] :E’ o
® Functionally Interchangeable with the ouTt 1s[] THRES
NES55; Has Same Pinout NC NC
description

The TLC555 is a monolithic timing circuit
fabricated using TI's LiInCMOS™ process, which
provides full compatibility with CMOS, TTL, and NC —No internal connection

MOS logic and operation at frequencies

up to 2 MHz. Accurate time defays and oscillations are possible with smaller, less-expensive timing
capacitors than the NE555 because of the high input impedance. Power consumption is low across the
full range of power supply voltage.

Like the NEG55, the TLC555 has a trigger level approximately one-third of the supply voltage and a threshold
level approximately two-thirds of the supply voltage. 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 input can override all other inputs and can be used
to initiate a new timing cycle. If the reset input is low, the flip-flop is reset and the output is low. Whenever
the output is low, a low-impedance path is provided between the discharge terminal and ground.

While the CMOS output is capable of sinking over 100 mA and sourcing over 10 mA, the TLC556 exhibits
greatly reduced supply-current spikes during output transitions. This minimizes the need for the large
decoupling capacitors required by the NEG55,

Special Functions

These devices have internal electrostatic discharge (ESD) protection circuits that will prevent catastrophic
failures at voltages up to 2000 V as tested under MIL-STD-883C, Method 3015. However, care should
be exercised in handling these devices, as exposure to ESD may result in degradation of the device parametric
performance.

All unused inputs should be tied to an appropriate logic level to prevent false triggering.

The TLC555M is characterized for operation over the full military temperature range of —55°C to 125°C.
The TLCS551 is characterized for operation from —40°C to 85°C. The TLCGB5C is characterized for
operation from 0°C to 70°C.

LinCMOS is a trademark of Texas Instruments Incorporated.
=S e
Copyright € 1983, Texas Instruments Incorporated

PRODUCTION DATA documents contain information
current a3 of publication dats. Products conform to
Pty i TR ¢ T e TExas
niy. n
necessarily include testing of all paramsters. INSTRUMENTS

POST OFFICE BOX 856012 + DALLAS, TEXAS 75285
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