TMS 3450NL — LED DUPLEX DIGITAL RADIO CLOCK

Powwer fail indication

Lseding zero bisnking

Presettabia 88 min. or 1 hour B min. sleep timer
24 hour slsrm setting

On<hip CR back up oecillstor

900 Mz tone output

28 Pins 400 mii peckage

Duplex LED DISPLAY DRIVE
50/60 Hz operstion

12724 hour display mode
AM/PM outputs (12 hour mode)
How and min auto set controls
wath one touch incrementer

¢ 9 minyte snoo2e

2 & o & o
e 5 &6 & 0 00

Description

The TMS J4SONL is & 4 digit redio clock LSI utilizing the MOS Pchannel low threshold, ion<mplanted depletion losd
technology. The single 28 pin duslin line plastic peckage provides the functions requared for the radio clock, the slerm/
tabis clock snd the other timer spplicstions. The fastures sre es fOlIows: —

Opetstion
A block diagram of the TMS3450NL digital radio clock circuit is shown Figure 1. The variows displsy modes and the
tunctions of the setting controls sre summerized in Teble 1 end 2. respectively.

e 50/60 Hz input: An on<hip schmitt trigger circuit sllows s simple RC fiiter at the input to remove possible ling voitage
transients, Internsl pult up resister is provided.

s CR input: When power down is occured, the time counter will be on “HOLD" state and on-chip clock oscillator will
operate immaedistely. If there is no input st '80/60 Hz input’ during 3 clock periods, this oscilistor controls the time
countar advances instead of ‘50/60 Hz input”,

The vaiues of C & R determine the frequency of on<chip clock cscillator. Al segment outputs except colon-out ars off
during back -up oscillator operstion,

Nots:- 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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PARAMETER TEST CONDITIONS MIN TYP MAX UNITS .
— Power Supply Currsnt No output joads
g S0 7.0 mA
— Power Failure
Detect Voltage 5.0 -5 \"
—50/60 Hz
Frequency oC 50 or 60 10K Hz
Input Current Vi = Vgs (Leekage) 10 uA
ViL = Vpo 10 uA
— All Other inputs
input Current ViH " Vsg 20 uA
VL = Vpp (Laskage) 90 uA
m 89L1723 g0g9aLs5L 73T WA e

e Alsrm operstion end output The coincidencs between the slanm counter and the time counter ensbles the slerm out-
put signel, whch continues for 1 59 uniem it's reset by the ncom input or by the slarm off input. This output i
provided for the tonedignal of 900 Hi with 50% duty of 2 Hz gated signal. which keeps normally high level during
sisrmon. Tha slarm ugnel will sliow easily 10 get 8 DC signel by simpie LPF it it's required.

¢ Snoozs input On slarm onetate momentarily connecting to Vg inhibits the slerm output for 8 and 9 minutes, sfter
which the slarm sgnal 13 ansbied egein. The ;noozs slerm festurs may be repestedty used during the 1 hour §9 minutss.
This input s pull down 10 Vgy by an intemal resistor. On slerm off state, this causes the sieep counter 1o resst to 0:00.

e Alamoff input Momentarily connecting slarm off input o Vg resets the slarm output. This input Is siso returned to
Vdd by sn intemnael resistor.

o Sleep timer snd output: The sleep output can be used to turn-off a radic after & desired time intervel of 59 minutes or
1 hour 59 minutes. Selection method (69 minutes or 1 hour 59 minutes) is shown on Table 2. The presetting of time
interve! resutts in the sieep OuUtPUt curTent drive which can be used to turn on § radio. When the sleep counter, which
counts downwards, reeches 00 minutes the sisep output current drive is remowed and tha radio is turned off. This tum-
off may siso be manusity controlled (gt any timas in the countdown) by the snoo2e input.

ELECTRICAL SPECIFICATION FOR TMS3450NL LED DUPLEX CLOCK

1. Absolute maximum retings over operating free-eir tempersturs range {unless otherwise noted)

Voltags applied st any pin . . . . . . . . . . . . L . L ... +0310 -150V
Opersting temperaturs e e e e e e e =20°Cto +70°C
Storsge tempersture e e e e e e e e e e e e e e ~85°C to +150°C

* Stresses beyond those listed under ’Absoluts Meximum Retings* may casuss permanent damage 10 the device. This
is 8 stress cating only and functional operstion of the device st thess or sny other conditions beyond those indi-
cated in the “Recommended Opersting Conditions”™ section of this specificstion is not implied. Exposure t0
sbsoluts maximumsated conditions for externsl periods may stfect device relisbility.

11.  Recommaended Operating Conditions

PARAMETER MIN TYP MAX UNITS

Power Supply Voltage -15 -i4 v
50/60 Mz input

Logical High Lovel Veg—1 Ve v

Logicsl Low Lavel Vdd Vaat2 v
CR Inpwnt

Logical High Levet Vg—1 Ve v

Logicsl Low Lewel Vad Vdad+2 v
All Other Input Voitage

Logicel High Lavel V—15 Vg v

Logical Low Lavel Vdd Vdg42 v
Opersting Free-sir Tempecsture -20 70 o+

111, Elsctrical Characteristics Over Operating Freewir Tempersture Range (Vgg = —-12V)
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~ Output Curremt
10°s HR og & de VOH = Vgg - 10V 38 mA
ot 24 HR mode VoL = VDO (Laskage) 20 uA
— All Other Segment VOH = Vg§ — 1OV " mA
Output VoL = Voo (Laskage) 20 uA
- Alsrm/Sisep output
VoM = Vss — 1.0V s mA
YoL ® Vpp {Leskage) 10 uA
— Back up Oxciligtor
Stabitity Vpp * ~9Vv:10% t10 %
Accuracy Vpop = -9V 110 %
Frequency 900 M2
LED PANEL SOURCES
e SL-1498T (SANYO)
o TLR-6242 {TOSHIBA)
e (T637(TAIWAN LITON)
CHARACTERIZATION DATA OF TMS3450NL LED DUPLE X cLoCcK
1. POWER SUPPLY & POWER FAIL VOLTAGE (25°C)
10
12 HR/50 Hz
0.01,F 12202
9
ABSOLUTE MAX /
8 ¢ 7
/
7 > | -
I x X+30 _
r'd
x o MEAN (X)
s ~x=]7 / A X-30
-h -7 /
lDDlMA) [
. //_—-‘——— o Y P I -
—
A1
3
/ L FAIL FLASH
2
I — |reser
1 J
]
Vgs =0 -5 -10 =18 -20
Vpp (V)
RESET VOLTAGE FAIL FLASH
Voo Voo
X+3 -38V —4.6v
X -34v —~42v
X-3 ~3.1v -3V

MR 3961723 0098L57 L?L WA
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* 50/60 mlect input. Connecting 50/80 11 select 10 Vi enables 50 Hz operstion. For 80 Hz opsration the input is lefht
unconnected Pull down 10 Vdd is provided by an internel resistor.

e Display mode o.oloc( inputs |nternsl pull down resistor allows use of simple SPST switch to select four displey modes.

DISPLAY MODES - TABLE 1

SELECT NPT Y DIGIT NO. 1 DIGITNO.2 | DIGITNO.3 DIGIT NO. ¢
NC | NC DISPLAY LA HOURS MiNUTES MINUTES
o [ ne | 200 | R | o | Wi | e
NC | vss e BLANKED HOUR O TES MINUTES
vss | vss oo, BLANKED MINUTES SECONDS SECONDS

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

Time setting inputs: Both hour and min inputs are provided and the application of Vg sffects the control functions

listed in Table 2. Internat pull-down resistors sre provided agein.

SETTING CONTROL TABLE 2

DISPLAY SET
SPLA v 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 B0TH* 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 Hz 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 1:50
MIN SUBTRACT SLEEP COUNTER AT 2 Hx RATE
BOTH SUBTRACT SLEEP COUNTER AT 2 Hz RATE

Once RESET/HLD functions are occured, snother function input is locked until both HOUR snd MIN inputs are

relessed.

Note: SECONDS and 10°S SECONDS srs reset to 2er0 and carry to MINUTES during SECONDS counter is 30 to 59.

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

e Power fail indication: If the power supply voltsge drops, 8 power fail indicstion is provided by the fiashing of the ail
on-segments. The power fail indication is reset by 8 hour o7 min set input.

B 8961723 0096kL58 502 W
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12 HRAO Hz
0.01.# 720§
]
8
7
e § 4
6 e a——— -
o - — x X030
o« X
A X-
IDD(MA) S = —_— = X-30
3 FAIL MODE
. = = = NORMAL OP MODE
———— WITHOUT C/R
1
oLy
-8 -~10 -12 -15
Voo (V)
oo WITHOUT C/R FAIL MODE NORMAL OP MODE
Voo = -8 -0 -12 - -1 12 -0 -2 -4 V
X+30 85 58 67 63 68 68 58 59 61 mA
_x 45 45 46 Ba1 83 sS4 4B 49 81 maA
X -230 35 35 38 40 49 2 37 39 40 mA
3. INPUTS CURRENT (11H) & LEVEL {VIN, VIL) {(26°C)
Vpo " -12V
0.014F 722k 82
8 19 2 n n 7} 25 2 28
ALOFF ALARM MIN HR  SLEEP SNOOZE 50/0IN SO/B0SEL 12/MSEL
ItH X+30 158 15.7 181 159 159 186 15.1 15.5 LA
_ X 125 125 127 127 127 128 ] 124 12.8 JA
X -30 93 93 93 98 94 9.4 9.7 10.1 JA
VIHX +30 -293 -294 —3.00 -297 -3.01 -3.12 -226  -3.04 ~280V
_X -2.68 -2.69 ~2.74 -271 -268 -234 -2.08 -2.19 -284V
X-30 -242 ~2.43 -248 -244 -238 -258 -1 -2.54 -2V
VIL X ¢ 30 -3.13 ~-308 -313 -304 -292 -2971v
_X ~2.86 -280 -282 -2.79 - -2.7% - —-2nv
X -30 -2.58 -253 -252 -258 -248 -248V
B 59L1723 0098k59 4yq =
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4. CR INPUT CURRENT, VIH & VIL (26°C)

Re
_Voo" -8
X+30 1228

X 1204

w
’
s
1
_ 4
-
¢ Yoo " v
-~ L -
oUTIMAY R -4
|- _. 7 Voo = v
. " ;/ %
o= 1 -
H e / 1] . ;‘”
. cd ‘ ] a X-3
‘ vIN -—t—* ' ‘1 ‘ wiL
- . )
. Rl !l
e -1 -1 -1 - i
VI ivy
ViH viL
VYoo~ -8 -0 -8 -0V
X430 =27 =27 43 -s2V
_X -25 -28 42 -50V
X-30 -23 -23 41 —4asv
5. BACK-UP QOSC C/A VS FREQUENCY VS vpp (26°C)
's Ceoour
14
13
"2 h
N
" B
A 3
10 \%
FCAKL M) ~
'Y ) SACK UP, \“
osc o \ Voo *
o8 -8V
L
07 Al
EE—
N
Tt
190 w 200 ™ W 0
ceo0ur EXTERNAL R (K -Ornt)
180k 2 220x§2 240k 270x Y
-10 -12 -8 -10 -12 -8 -10 -12 -8 -10
176 1150 1004 970 954 918 890 877 761 TAL
1161 1138 986 957 943 899 878 864 744 731
1145 1125 268 945 a1 882 862 852 17 FAl

X -30 1180

B 5951723 00948LLO LLD mA
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6. 500Kz INPUT CURRENT & BREAK-DOWN VOLTAGE (26°C)

w0

vpo * -3V

hall SN SN Y §

WL (Al

\J‘—h—.uL___ pu— 3

]

--___...--.-/

3
/—i.—————-q;—‘_-—
2

-8 - -18 -%
VIN (W)
loyT = 10pA
liL (VIL = —32V) BREAK DOWN VOLTAGE
35 pA 08V
2.9 UA 185V
2.3 UA 185V

7. ALARM & SLEEP OUTPUTS CURRENT VS VOK VS Vpp (26°C)

ALARM OQUTPUT

100t A) e

VOH = IV

W 5951723 0098LLY OT7? WA

-8 -0

VO tv]
101 |ALARM) 1oH (SLEEP)
Vop= -10 -12 —14 -10 -12 -4
X+30 88 100 118 103 123 137
_X 78 93 105 93 111 124
X-30 68 84 91 82 99 1.

{7
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8.  ALL SEGMENT QUTPUTS CURRENT (1) & BREAK.DOWN VOLTAGE (25°C)

IOH vpp = -12v
VoW = 10V
PINH# 1 2 3 4 s 8 ?
M ™ HRE HRBG HRCD HRAF TOSM AF
X+30 295 257 5.6 263 264 2.4 26.5 mA
_X 271 23.7 236 243 4.2 26.2 24.1 mA
X-30 247 217 2158 22.2 22.1 20 216maA
8 9 10 1 12 13 14
10'SMBG 105™ ME MBS ™o WAF COLON
X+30 266 268 26.6 268 248 274 26.9 mA
_X 242 242 242 243 224 24.2 42mA
X-30 218 78 21.8 09 20.1 209 2.4 mA
BAEAK-DOWN VOLTAGE
Vpp = -12Vv
VOUT = 10uA
PIN # 1 8 12 16 (AL)  171(SU)
X +30 214 269 26.7 278 223v
_x 19.2 26.1 26.0 6.4 63V
X -30 16.9 252 253 249 %3V
9. SEGMENT OUTPUT CURRENT VS VOH VS vpp (1} 25°C)
10°S MIN G, MIN G SEG
PIN# 12
p
7
d
40 ,//f// =
¢ / 4
- ‘
Vg Vop -
Z
20 = — — ey
10H (MA) d -12v
.7
7 oo oo =10V
2 1/ pd
/]
Ve
/ y ,‘
//
10 »
P
/4
]
VOH(V)
Vom = ~IV 10H (PIN##12)
Vpo * -10 -12 -14 vV
X +30 215 248 217 mA
X 196 224 247 mA
X -30 127 20.1 21.7 mA

@ 29L1723 0098k&2 T33 -

g
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10K (mA)

100

10

Vss =0

10 SEGMENT OUTPUT CURRENT V§ VOH vS$ vpp (2) (25°C)

10'S HR A DEG SEG

PiNe 1

244{R MODE

m 28961723 0098LL3 97T -
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7
/ s
4 7
7
Vi i
/ o
7
v 7
///
L
//
/d
v
-10v 20V
VOH (v)
VOH = -1v IOH {PiNe 1)
Yoo= -1 -12 e v
X+30 462 843 808 mA
X 434 50.2 563 ma

X-30 40.1 482 51.7 mA
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APPLICATION CIRCUIT FOR TMS 3450NL

OUPLEX LED PANEL (COMMON CATHODE)

CYCLE-1 SL—1498T (SANYO — 24 HRS)
o TLR—4262 (TOSHIBA — 24 HRS)
o LT-837 {LITON — 24 KRS}
cvete-2 | o ° o
Ly s
50/60Hz ;
SLEEP OUT -
Vss out
i TMS 3450NL ALARM OUT .
T8
Voo
K CR INPUT T T
& w ™ 1
- % v
8 &l of | S| u & g oo
—AAAY b =
- z g z| | Y x| 3] =| &
FE I 2 3 .2 a g -3
<
E o B
LT |
* NOTE: FOR ELIMINATION OF POSSIBLE RFI IN
LW-BAND, A OPTIMUM CIRCUIT WILL BE
SUBMITTED LATER
PIN ASSIGNMENTS
DUPLEX LED DISPLAY PANEL AMa
10sHRagade 4 1 U 28 |- 12/241R sELECT
| - l [ 1] | PMAIOSHRD 2 27 |- cR inpUT
J) ) ) /—} /—) 10SHRcAHRe | 3 26 |— 50/60 Hz SELECT
HRbD&g -~ 4 25 |- 80/60 Hz INPUT
/_.b j I__{_. ( .
HRcad- & 24 |- SNOOZE INPUT
HRs& 1 6 23 |- SLEEP INPUT
10SMINs Bt 7 g 22 |- HOUR SET
10SMINb&g-{ 8 § 21 |- MmN SET
-
10SMINcad 9 20 |- vad
10°SMIN e & MIN ¢ { 10 19 [~ ALARM-DISP
MIND &9 11 18 |- ALARM-OFF
JL MINcad 12 17 |- SLEEP-OUT
/—- f MiNaat J13 18 |~ ALARM-OUT
e COLON OUT - 14 15 |- vgs

® AM snd PM of output signal will sappesr in 12ZHR-MODE.

B 391723 0098LkbLY B0L HA i C
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28PIN 400MIL PACKAGE

l

"*‘W- | o©0200wmax
e 0 080 MiIN
0 020 MIN

- 0.033 Min - -
o070 [-X-11 }
— . .
0080 Max §" 0080 max

28PIN 400MIL PACKAGE

Unit mm)

102:025

r—— 25 15 MAX  ——ad l n
- — — b l S 1MAX ﬁ bERT Y
_._I___¢ 20 M —g J1TMIN
, o] L fromon
N 0 B¢ MiN — \
046 - 008 '
4 0 - 105
178 !
m 2901723 0098kLS 742 W /
/
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