TMS 3450NL — LED DUPLEX DIGITAL RADIO CLOCK SXAS015

Power tail indication

Lseding zero bisnking

Presettabie 89 min. or 1 hour 58 min. sleep timer
24 hour slerm setting

On<chip CR beck up oscillstor

900 Hz tone output

28 Pins 400 mii peckage

Duplex LED DISPLAY DRIVE
50/60 Hz operstion

12124 hour display mode
AM/PM outputs (12 hour mode)
Howr and min suto set controls
with one touch incrementer

¢ 9 minyte snoo2e

Description

The TMS J4S0NL is s 4 digit redio clock LSI utilizing the MOS Pchannel low threshold, ion-<mplented depletion losd
technology. The single 2B pin dusi<n line plastic peckage provides the functions requnred for the radio clock, the slasrm/
tabie clock snd the other timer spplicstions. The feetures sre as follows: —

Oper stion
A block duagram of the TMS3450NL digital radio clock circuit is shown Figure 1. The warious displasy modes end the
functions of the setting controls are summaerized in Table 1 end 2. respectively.

* 50/60 Hz input: An on<chip schmitt trigger circuit sliows e simple RC filter at tha input to remove possible line voltage
transients. Internsl pull up resister is provided.

s LR input: Whan power down is occured, the time counter will be on “HOLD* state end on-chip clock oscillstar will
operste immadistely. If there is no input st “50/60 Hz input” during 3 clock periods, this oscilistor controls the time
counter sdvances instesd of ‘50/60 Hz input”,

The vaiues of C & R determing the frequency of on<chip clock oscitlator. All segment outputs except colon-out are off
during back -up oscillator operstion.

Note:- If “eck-up OSC is used at powsr down state, 50/60 Hz in put must be open or Vg level st power down state.
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Alsrm operstion end output The coincidence between the slarm counter and the time counter snsbies the slerm ount-
put tignal, whch continues for 1 59 uniew i’y et by the snocom input or by the slarm off input. This output in
provided for the tonesignal of 900 Hi with 50% duty of 2 Hz gated signal, which keeps normally high level during
slsrmon. Thes slarm ugnel will sliow eesily to get 8 DC sgnel by simpie LPF (f it's required.

Snooze input On slarm onetate momentarily connecting to Vg inhibits the slerm output for 8 snd 9 minutes, sfter
which the slarm mgnal 11 ensbied sgein. The sncoze sierm festurs may be repestedty used during the 1 hour 89 minutss.
This input is puli down 10 Vgy by an intemal resistor. On slarm offstate, this causes the siesp counter to resst to 0:00.

Alarm off input Momentarily connecting slsrm off input to Vg, resets the slarm output. This input Is slso returned to
Vdg by an intemnael resistor.

Steep timer snd output: The sleep output can be used to turn-off a radio after & desired time intervel of 59 minutes or
1 hour 59 minutes. Selection method (59 minutes or 1 hour 59 minutes) is shown on Table 2. The presstting of time
intervel resutts in the tleep output curment drive which can be used 1 turn on 3 radio. When the sleep counter, which
counts downwerds, resches 00 minutes the sleep output current drive is removed end the radio is turned off. This tum-
off may also be manualty controlled (gt any timae in the countdown) by the snooze input.

ELECTRICAL SPECIFICATION FOR TMS3450NL LED DUPLEX CLOCK

Absolute maximum ratings over operating free-air tempersturs rangs {unless otherwise noted)

Voltsgs spplied stany pin . . . . . . . . . . L . ... e e +031t0 -150V
Operating tempersturs O, ~20°Cto +70°C
Storasge tempersture e e e e e e e e e e e e e e e e ~55'Cto +150°C

* Stresses beyond those listed under “‘Absoluts Maximum Retings™ msy csuse permanent damage to the device. This
is 8 strem rating only and functional operstion of the device st thess or any other conditions beyond those indi-
cated in the “Recommended Opersting Conditions™ ssction of this specificstion is not implied. Exposure t0
sbsoluts-maximum-rated conditions for externsl periods may sffect device relisbility.

Recommended Operating Conditions
PARAMETER MIN TYP MAX UNITS

Powaer Supply Voltage -75 -14 v
50/60 Hz Input

Logicsl Low Level Vdd Vaqat2 v
CR Inpunt

Logical High Lavet Vg—1 Ve v

Logical Low Levet Vad Vdad+2 v
Ali Other Input Voltage

Logicel High Lavel V—15 Vs v

Logical Low Lewel Vdd Vdag+2 \4
Opersting Free-sir Ternpersture -20 7 °c

(. Elsctrical Characteristics Over Operating Freeair Tempersture Range (Vgq = —-12V)

PARAMETER TEST CONOITIONS MIN TYP MAX UNITS .
— Power Supply Currsnt No output josds
lgg .Y 7.0 mA
— Power Failure
Detect Voltags 5.0 =75 v
- 50/60 H2
Frequency 0oC 50 or 60 10K Hz
Input Current V(H = Vs (Leskage) 10 uA
ViL = Voo 10 uA
— All Other Inputs
input Current ViH = Vss 20 uA
VIL = VDD (Leskage) 10 uA




~ Output Currem

10's HR ag & de VOH = V§g — 1.0V 3
ot 24 HR mode VoL * VDo (Lsskage} 20
= All Other Segment VOH = Vg§ - 10V .
Output VoL = YpOo {(Laskage) 20
— Alsrm /Sieep output
VOH = Vgs — 1OV ]
Vou * Vop {Leekage) 10
— Back up Oxciligtor
Stabitity Vpp = -0V 10% £10
Accuracy Vpp = -9V t10

53 %3 53

TR

Frequency 900

LED PANEL SOURCES

e SL-1498T (SANYO}

¢ TLR-E242 (TOSHIBA)

s LT637 (TAIWAN LITON)

CHARACTERIZATION DATA OF TMS3450NL LED DUPLE X CLOCK

1. POWER SUPPLY & POWER FAIL VOLTAGE (256°C)

10
12 HR/50 Mz
0.01,F 220k §2
9
ABSOLUTE MAX /7
8 ¢ 7
/
? | -
7 x X+30 -
- o MEAN (X)
x M
e -x=]” / 4 x-30
P St [ St /
lDDlMA) 3
——
[}
3
/ l- FAIL FLASH
2
I L |ReseT
1 J
[V}
Vgs = 0 -5 -10 ~18 -20
Vpp (V)
RESET VOLTAGE  FAIL FLASH
Voo Voo
X+30 ~-38v —4.6v
X ~34v —~42v
X -30 -3V -3V
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* 50/60 mlect input. Connecting 50/00 H1 siect 10 Vg, enables 50 Hz operstion. For 80 Mz operstion the input s lehy
unconnected Pull down to Vdd is provided by an internal resistor.

¢ Display mode select inputs Internsl pull-down resistor sllows use of simple SPST switch to select four displey modes.

DISPLAY MODES — TABLE 1

SELECT NeuT Cose’ | owirNo. DIGITNO.2 | DIGITNO.3 DIGIT NO. ¢
NC | NC DISPLAY A AN HOURS MINUTES MINUTES
v |ve | 20T | SR | voms | Wi | were
NC | vss LEEr v | sLanxeo HOUR o ITES MINUTES
vss | Vss SECOND BLANKED MINUTES SECONDS SECONDS

* At the selection of second display, it siects the both inputs of slarm and sleep with same time.

¢ Time setting inputs: Both hour snd min inputs sre provided and the application of Vg affects the contro! functions
listed in Table 2. Internat pull-down resistors are provided agein.

SETTING CONTROL TABLE 2

DISPLAY SET
\sPLA T FUNCTION
TIME HOUR HOUR COUNTER +1 IMMEDIATELY, AND AFTER 1/4-3/4 SEC
HOUR ADVANCE AT 2 Hz RATE.
MIN MINUTE COUNTER +1 IMMEDIATELY, AND AFTER 1/4-3/4 SEC
MINUTES ADVANCE AT 2 Hz RATE. RESET SEC COUNTER.
BOTH (HAS BOTH ABOVE FUNCTION)
SEC HOUR SECONDS AND 10°S SECONDS RESET TO ZERO
"-:’“‘ MIN HOLD STATE
SLEEP BOTH® RESET TIME COUNTER TO 0:00 (24 HR MODE) OR
12:00 AM (12 HR MODE)
ALARM HOUR ALARM HOUR COUNTER +1 IMMEDIATELY, AND AFTER 1/4-3/4 SEC
ALARM HOURS ADVANCE AT 2 Hz RATE
MIN ALARM MINUTE COUNTER +1 IMMEDIATELY, AND AFTER 1/4-3/4 SEC
ALARM MINUTES ADVANCE AT 2 Mz RATE
BOTH® RESET ALARM COUNTER TO 0:00 (24 HR MODE)
OR 12:00 AM (12 HR MODE)
SLEEP - POSITIVE EOGE SETS SLEEP COUNTER TO 0:59
HOUR POSITIVE EDGE SETS SLEEP COUNTER TO 1:59
MIN SUBTRACT SLEEP COUNTER AT 2 Hz RATE
8OTH SUBTRACT SLEEP COUNTER AT 2 Hz RATE

* Once RESET/HLD functions are occured, snother tunction input is locked until both HOUR end MIN inputs are
relessed.
Note: SECONDS and 10°S SECONDS ars reset to 2er0 and carry to MINUTES during SECONDS counter is 30 to 59,

e 12/24 hour salect input: By feaving this pin unconnected the outputs are programmed for 8 12 hour display format,
and connecting 10 Vi, programs the 24 hour displey formet. An internal resistor is again provided.

¢ Power fail indication: If the power supply voltage drops, 8 power fail indication is provided by the flashing of the all
on-segments. The power fail indication is reset by 8 hour or min set input.

m 8951723 0098L58 502 MR o



IDD(MA)

2. ipp CURRENT (25°C)

10

12 HRAS0 Mz
0.014F 1720k 2
9
s
1
¢ e e x X+30
« X
- A X-
5 I X-30
’ - — ol
3 FAIL MODE
. = == NORMAL OP MODE
—=~== WITHOUT C/R
1
0ol —
-8 -10 -12 -16
Vop (V)
oo WITHOUT C/R FAIL MODE NORMAL 0P MODE
Vop= 8 10 -12 $ -0 12 -0 -12 -4 V
X+30 855 586 57 63 s 68 58 59 61 mA
X 45 45 46 B1 83 sS4 43 49 61 mA
X-36 35 138 38 40 4an 2 7 39 40 mA
INPUTS CURRENT (11H) & LEVEL (VIH, VIL) (26°C)
Vpo " -12V
0.01F 122k §2
18 19 21 2 ] 24 25 2 .
ALOFF ALARM MIN HR  SLEEP SNOOZE 50/60IN SO/B0SEL 12/MSEL
ItH X+30 158 15.2 161 159 159 156 15.1 15.5 pA
. X 125 125 127 127 127 128 o 124 128 A
X -30 93 9.3 93 98 94 94 9.7 10.1 piA
VIHX+30 -293  -284 300 -297 -301 -3.42 -226 -3.04 280V
_X -2.68 269 -2.74 -271 -268 -284 -208 -2.79 -284V
X—-30 -242  -243  -248 -244 -236 -256 180 -254 23V
VIL X 430 -3.13 308 -313 304 -292 -291v
Kk -2886  -280 -282 -2.9 - -2.7 - -2nv
X -30 -258  -253 -252 -258 -248 -248V

mm 391723 0098659 449 L



4. CRINPUT CURRENT, VIH & VIL (28°C)

W
’
’
1
_ 4
-
. ] Yoo * -V
P + - |
oUTIMAT <z ——
o R Voo * -8V
. "/ ,/‘ b
- &
2 /T » Xed0
3 11 e X
, f i ’ a K-30
2 : . : W
. vm-—vl—* l t viL
1 i ! e
N ]
. Rl !
vag <0 -1 -1 -3 - -
VIu ivy
ViH ViL
Voo~ -8 -0 -8 -0V
X+30 =27 =27 —43 -52V
_X -25 -285 42 -50V
X-30 -23 -23 41 48V
5. BACK-UP OSC C/R VS FREQUENCY VS vpp (25°C)
) 's C-o0F
14
13
2 )
A
X} \\\
\<\“
10 X
FCAK M) \\
09 e SACK P, \
osc . voo *
o8 -8V
\J e =iV
[- &) al
— 12V
o6 -
R
0T
1% w 200 M MW 0
c o0t EXTERNAL R (K-0rma)

A 180K 2 206§2 260x§} 270¢§?
_Vvoo* -8 -10 -2 -8 =10 -2 -8 -10 -12 -8 -10
X+30 1228 1176 1150 1004 970 954 918 890 877 781 744
_X 1204 1161 1138 986 957 943 899 a6 864 744 73
X -30 1180 1145 125 968 945 91 882 862 852 7127 718

8961723 00986L0 1LO mN

-12 V
738 Hz
128 Hz
714 Wz



6. S50/M0Hz INPUT CURRENT & BREAK-DOWN VOLTAGE (26°C)

"0

vpo ¢ -3V

Il Rl A ] 3

Wy (gaad

-
T—t —_

. X 30
- - . em e e R o - / ° i
3 3 3—’ 8% -
/‘—i»—— i = . [ e, o —

2 /

1

]
vy 0 -8 -w -1 -%

VIN iv)
loyT = 104A

_ fiL {(VIL = 12V} BREAK DOWN VOLTAGE
X +30 35 A 08V
X 2.9 A 185V
X -30 23 A 185V

7. ALARM & SLEEP QUTPUTS CURRENT VS VOK VS vpp (25°C)

©
4
s ALARM OUTIYT /
113
3
W01t A) "3
p
1]
b
4
3
[ ]
vig 0 -19 -20
vOM iv]
Vo = -1V 1oH IALARM) 1OH (SLEEP)

Vop* -0 -12 -14 -10 -12 -14 V
X+30 88 100 118 103 123 137 mA
X 78 93 105 93 111 124 mA

X-30 &8 84 901 82 99 1O mA
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8. ALL SEGMENT OUTPUTS CURRENT (i) & BREAK-DOWN VOLTAGE (25°C)

IOH Vpp = -12v
VOH = -10V
PIN # 1
AM
X+30 295
_X 271
X -2 247
_8_
10S M BG
X+30 268
_X 242
X-30 218

BREAK-DOWN VOLTAGE
Vpo = -12V

PIN #

X +30
_x
X -30

10+ (mA)

VOuT = 10uA

10

1
214

19.2
16.9

2
L2

%7
23.7
217

—2

10'S M CO
68
24.2
218

3 4 5 8
HRE HREG HATD HAAF

256 263 2.4 26.4
26 243 24.2 2.2
25 222 221 220
10 1 12 13
ME MBG W CO W AF
268 268 18 27.4
24.2 243 224 24.2
218 219 2.1 209

12 16 (AL)  17(5L)

26.7 278 223V

260 %4 %63V

253 249 %3V

9. SEGMENT OUTPUT CURRENT VS VOH VS Vpp (1} (25°C)

10°S MIN G, MIN G SEG
PIN# 12
.l
rd
/’ /
4 /,
P4
rd
Z
’ 7
Ve
V4
7’
1/ ol
/
7
Py 7~
/ 7
/.
y/
/4
-0 -10 =20
VOH(V}
Vo= IV 10H (PIN# 12)

VDo * -10 -12 ~14 v

X+230 215 248 217 mA

X 196 224 4.7 mA

X -30 12.7 201 217 mA

mm 39L1723 0098662 T33 -

7
105W AF
265 mA

24.1 mA
216 mA

14
COUON

26.9 mA
24.2 mA
214 mA

vop *
—— =14V

-12v

- -0V



10H (mA)

10 SEGMENT QUTPUT CURRENT V§ VOH v§ Voo (2) 126°C)

10°S HR A DEG SEG
100

PiNe 1 l/
00 Z y.
24HR MODE /
m rd
g
P
70 - >
7~
Yo
60 7 7
/ ”
80 7 z
s 7
%0 y4 1‘
/4
30 7 7
///
20 pd
i
10
4
0
Vss =0 -10v -20v
VOH (V)
VOH = -1V IOH (PiNe 1)
Voo -1 -12 -4 v
X+30 467 54.3 8038 mA
X 434 50.2 563 maA
X-30 40.1 482 61.7 mA

mm 29L1723 0098kL63 97T -

Yoo =

—— -4V

-wow 10V




APPLICATION CIRCUIT FOR TMS 3450NL

OUPLEX LED PANEL (COMMON CATHODE)

CYCLE-1 SL—1498T (SANYO — 24 HRS)
o TLR—4262 (TOSHIBA - 24 HRS)
g LT—837  (LITON — 24 HRS)
cvete-2 | ° o
50/60Hz ;
P
SLEEP OUT be
vss ouT
TMS 3450NL ALARM OUT .
MR
VoD L
CR INPUT T
= & & 6l & Voo
ol Bl Sl ol 5
—AAY bt b3
- z S| z| g8l 2| 8 B|%
~ 2 S| A S| & 2|«
§ < I_< g P
4 g
8 L}T}TrT TFT} 8 ¢
I
* NOTE: FOR ELIMINATION OF POSSIBLE RFI IN
LW-BAND, A OPTIMUM CIRCUIT WILL 8E
SUBMITTED LATER
PIN ASSIGNMENTS
DUPLEX LED DISPLAY PANEL AMa
10sHRagade 4 1 U 28| 1224HR seLecT
| . | | 1 ] PMAI0SHRL- 2 27 |- CR INPUT
J) . ) ) / ) 10SHRc & HRe o 3 28 |— 50/60 Hz SELECT
I / / HRb& g 4 25 |- 50/60 Hz INPUT
g PUNEENNY J— .
/ / HRcad- & 24 |- sNOOZE iNPUT
HRsa& 1 6 23 |- sLEEP INPUT
10sMINsatd 7 E 22 |- HOUR SET
wsmnbag s & 20| minser
-
10SMINcad 9 20 |- vaa
10'SMINe & MINe {10 19 = ALARM-DISP
MIND &g 11 18 |- ALARM-OFF
J) ~+— MINcad 12 17 |- sLeepouT
/- f MiNaat J13 18 |~ ALARM-OUT
COLON OUT - 14 16 [~ vgs

* AM and PM of output signsl wilt sppesr in 12ZHR-MODE.

B 291723 0098LLY 40L WA




2BPIN 400MIL PACKAGE

(Uit wen)

0400

r-—- 0990 MAX e

I - { ©c200max =
W_ﬁ—_,-‘m T
! 0020 MIN oon 000
0.033 MiN —5
0070
. _’J

[-X-1] | 04628
— Lo .
0060 MAx 1" o080 max oo

ZBPIN 400MIL PACKAGE

Wnit mm)

102:02%

r—— 2515 MAX  ~—ef \
l R
T L s CR= seum

20 MIN —F 1T MIN
l F—028-008
' 050 MiN i <7
X O 34 MIN
[

\
L]
046 - 008

;W - 105

e

178

m 3961723 0o98kLL5 ?uc W



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 00 2003, Texas Instruments Incorporated





