TMS 3450NL — LED DUPLEX DIGITAL RADIO CLOCK

Power tail indicstion

Lseding zero bisnk ing

Presettabie 89 min. or 1 hour B3 min. sleep timer
24 howr slarm setting

On-<chip CR beck -up oscillator

900 Hz tone output

28 Pins 400 mil peckoge

Duplex LED DISPLAY DRIVE
50/60 Hz operetion

12724 hour display mode
AM/PM outputs (12 hour mode}
Houwr and min suto set controls
with one touch incrementer

¢ 9 minyte snooze

Description

The TMS J4S0ONL is s 4 digit redio clock LSI utilizing the MOS Pchennel low threshold, ion-<implanted depletion losd
technology. The single 2B pin dual<n line plastic peckage provides the functions required for the radio clock, the slarm/
table clock end the other timer spplicstions. The festures sre s follows: —

Operstion
A block diagram of the TMS3450NL digital radio clock circuit is shown Figure 1. The various display modes and the
functions of the stting controls are summerized in Tabie 1 snd 2. respectively.

* 50/60 Hz input: An on<hip schmitt trigger circuit sliows s simple RC fiiter at the input to remove possible line voltege
transients. Internal pull up resister i provided.

s LR input: When power down is occured, the time counter will be on “HOLD* state and on-chip clock oscillstor will
operate immadistely. If there is no input st “50/60 Hz input’” during 3 clock periods, this oxcillstor controls the time
counter advances instead of ‘50/60 Hz input”,

The vatues of C & R determine the frequency of on<chip clock oscillstor. Al segment outputs axcept colon-Out are off
during back -up oscillstor operstion,

Note:- If “eck-up OSC is used a1t powsr down state, 50/80 Hz in put must be open or Vg level ot power down state.
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Alsrm operstion snd output The coincidence between the slanm counter and the time counter ensbies the slerm out-
put signal, whuch continues for 1 59 unlems it's reset by the nocom input or by the slarmoff input. This output i
provided for the tonesignal of 900 Hz with S0% duty of 2 Hz gated signal, which keeps normally high level during
sisrmon. The slarm ugnel will sllow eesily 1o get 8 DC signel by simpie LPF if it's required.

Snooze input On slarm on etate momentarily connecting to Vg inhibits the slarm output for 8 snd 9 minutes, sfter
which the slarm sgnal 11 anebied sgain. The inooze slerm festurs may be repestedty used during the 1 hour 59 minutss.
This input s pull down 10 Vgy by an intemal resistor. On slarm offstate, this causes the siesp counter to reset to 0:00.

Alarmoff input Momentarily connecting siam off input to Vy, resets the slarm output. This input s siso returned to
Vdd by an internal resistor.

Steep timer snd output: The sleep output can be used to turn-off a radio after 8 desired time intsrvel of 59 minutes or
1 hour 59 minutss. Selection method (59 minutes or 1 howr 59 minutes) is shown on Table 2. The presetting of time
interve! resutts in the sieep output cuiment drive which can be used to twrn on 3§ radio. When the slesp counter, which
counts downwaerds, reeches 00 minutes the slesp output current drive is removed end the radio is turned off. This tum-
off may slso be manuslty controlied (st any tima in the countdown) by the snooze input.

ELECTRICAL SPECIFICATION FOR TMS3450NL LED DUPLEX CLOCK

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

Voltagsapplied st any pin . . . . . . . . . . . . . . 0.0 40310 -150V
Operating temperaturs e e e e e e e e e e e e e e e e ~20°Cto +70°C
Storage tempersture e e e e e e e e e e e e e e e ~85°C to +150°C

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

Recommended Opersting Conditions
PARAMETER MIN TYe MAX UNITS

Power Supply Voltage -5 -14 v
50/60 Hz input

Logicsl Low Level Vad Vggat2 v
CR Inpunt

Logical High Level Vg—1 Va v

Logicel Low Lewel Vad Vdd+2 v
All Other input Volitage

Logicel High Lavel V-15 Vg v

Logical Low Lawel Vdd Vadg+2 v
Opersting Free-sir Ternpersture =20 ] °c

Electnical Characteristics Over Operating Freeair Tempersture Range (Vgy = ~12V)

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS .
— Power Supply Currsnt No output losds
lag S0 1.0 mA
— Power Failure
Detect Voltags 50 =75 v
—50/60 Ha2
Frequency 0oC 50 or 60 10K H2
Inpaut Cucrent ViH = Vg (Leskage) 10 uA
ViL = Vpo 10 uA
— All Other Inputs
input Current Vid = Vss 20 uA
ViL = Vpp (Leskage) 0 uA




— Output Current
10 HR g & de VOH = Vgg — 10V 38 mA
ot 24 HR mode VoL = Vpo (Lsskage) 20 uA
— All Other Segment VOH = Vgs — 10V 1. mA
Output VoL = Voo (Laskage} 20 uA
- Alarm/Sisep output
VOM = Vgs — 10V & mA
VoL ® Vpp {Leekage) 10 uA
— Back up Oxcillstor
Stability VoD = ~9V:10% £10 %
Accuracy Vpp = -9V t10 %
Frequency 900 He
LED PANEL SOURCES
e SL-1498T (SANYO)
o TLRE242 (TOSHIBA)
¢ LTE37 (TAIWAN LITON)
CHARACTERIZATION DATA OF TMS3460NL LED DUPLE X CLOCK
1. POWER SUPPLY & POWER FAIL VOLTAGE (26°C)
10
12 HR/50 He
0.01F 220k 2
9
ABSOLUTEMAX [
8 ¢ 7
/
7 )| -
4 x X430 _
- o MEAN (X)
=
s x=]” / 4 x-30
Y [ St /
toplmA) 3
—_— 8
[ |
3
/ l- FAIL FLASH
2
I L |reseT
1 J
]
Vgs =0 -5 -10 -18 -20
Vpo (W}
RESET VOLTAGE FAIL FLASH
Voo Voo
X+30 -38v 4.6V
X -34v —~42v
X-30 -3.1v R RA"
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* 50/60 mlect input. Connecting 50/60 Hi select 1o Vg ensbles 50 Hz operstion. For 80 Hz operstion the input is lefy
unconnected Pull-down to Vdd is provided by an internel resistor.

e Display mode select inputs Internsl pull down resistor sllowt use of simple SPST switch to sefect four displsy modes.

DISPLAY MODES - TABLE 1

SELECTINT { Owoce. | olGiTNo. T DIGITNO.2 | DIGITNO.3 | DIGITNO. 4
NC | NC BISPLAY ;O.ASMHII?:AJ RS HOURS m‘:ms MINUTES
o e | Al | SR | eme | S | e
NC | vss ey | suanxeo HOUR O TES MINUTES
vss | vss SECOND | stanxeo MINUTES S oNDS SECONDS

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

¢ Time setting inputs: Both hour snd min inputs are provided and the application of Vg sffects the control functions
listed in Table 2. Internal pull-down resistors are provided agein.

SETTING CONTROL TABLE 2

DISPLAY SET
b - 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
"L:'“‘ 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 Hz RATE
BOTH® RESET ALARM COUNTER TO 0:00 (24 HR MOOE)
OR 12:00 AM (12 HR MODE)
SLEEP - POSITIVE EDGE SETS SLEEP COUNTER TO 0:59
HOUR POSITIVE EDGE SETS SLEEP COUNTER TO 1:59
MIN SUBTRACT SLEEP COUNTER AT 2 Hz 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
relossed.
Note: SECONDS and 10°S SECONDS are reset to zero and csrry to MINUTES during SECONDS counter is 30 to 59.

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

¢ Powsr fail indication: If the power supply voltage drops, 8 power fail indication is provided by the flashing of the it
on-segments. The power fail indication is reset by a hour o7 min set input.
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IDD(MA)

2. ipp CURRENT (25°C)
10

12 HRA0 H2
0.01F /72082
9
8
7
———-—_—'—n-———_‘
¢ == Y= x X+30
s X
5 e - A X-30
=t
3 FAIL MODE
. = = = NORMAL OP MODE
—~== WITHOUT CR
1
0 ‘l
! -8 -10 -12 -15
Voo (v}
oo WITHOUT C/R FAIL MODE NORMAL OP MODE
Voo = -8 -0 -12 -4 -0 -12 -0 -2 ~-14 Vv
Xe+30 $5 56 67 63 &8s ¢s 853 59 81 mA
_x 45 45 48 Ba1 B3 sS4 43 49 5.1 mA
X-30 35 35 38 40 4 42 32 39 40 mA
INPUTS CURRENT (11H) & LEVEL (VIH, ViL) (25°C}
Vpo * -12V
0.01F 122k 82
18 19 2 2 P} ™ 25 2 28
ALOFF ALARM MIN HR  SLEEP SNOOZE 50/80IN SO/B0SEL  12/MSEL
IH X+30 158 18.7 161 159 159 158 16.1 15.5 pA
_ X 125 125 127 127 127 128 0 124 12.8 A
X -30 93 93 93 98 94 9.4 9.7 10.1 A
VIHX+30 -293 -284 -300 -297 —301 -3.12 -228 -3.04 -280V
_X -2.68 -2.69 ~2.4 271 -268 -2.84 -208 -2 -284V
X-30 -242 -243  -248 -244 -238 -2.58 -1.80 284 -238YV
VIL X +30 =313 -308 -3.13 -3.04 -292 -291v
_k -2.86 -280 -282 -2.79 - -2.20 - -anv
X -30 -2.58 -253 -252 -25§ ~248 ~248 V



4. CRINPUT CURRENT, VIK & VIL (26°C)

Ae
_Voo" -8
X+30 1228

X 1204

w
’
s
L}
_ 4
P
] Yoo * -V
-~ L -
oUTIMAl -] > |
' R Voo * -8V
4 " < // g
g Pt Sl 'T'
] x Ked0
3 i1l e X
, f i ] a K-3
] N '
2 T i +
‘ vin -—t—* ' ‘l ! viL
' ]
: Rl i
vgg -0 -1 -2 -3 - -
Vu ivy
ViH ViL
Voo~ -8 ~-10 -8 -0V
X+30 =27 =27 -43 52V
_X -25 =25 42 -50V
X-30 -23 -23 41 4%V
5. BACK-UP OSC C/R VS FREQUENCY VS vpp (25°C)
's C-00uF
e
13
12 b
NN
" \x\
A 3
O
10 3
FCAtKN) N\ A
1) SACK UP, \“
ose Y
voo *
o8 -8V
3 .o =0V
[ &) Al
— -V
o6
Lo
0T
1% Ww 200 @ MW 20
c-o0ws EXTERNAL R (K -OrM)
180k ) 22062 240k} 27003
-10 -12 -8 -10 -12 -8 -0 -12 -8 =10
1176 1150 1004 970 954 918 890 877 1781 744
1161 1138 986 957 943 899 876 864 744 ™
1145 1128 968 945 91 882 862 852 M 718

X -30 1180
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80/B0H2 INPUT CURRENT & BREAK-DOWN VOLTAGE (26°C)

AL

Yoo

o3V

hall ECNIES U, R S

[T A

~— — e e b

/—4—————-1—‘_1
2

-% -0 -18 -2
VIN {V¥)
loyT = 10UA
liL (VIL = ~12V) BREAK DOWN VOLTAGE
3.5 A 2086V
2.9 UA 185V
2.3 UA 188V

ALARM & SLEEP QUTPUTS CURRENT VS VOH VS Vpp (26°C)

ALARM OUTPUT

00 A)

VOH = -IV

-t8 -0

VO iv)
1oH (ALARM) 1084 (SLEEP)
Vop* -10 -12 -14 -10 -12 -4
X+30 88 100 118 103 123 137
X 78 93 105 93 11.1 124
X-30 68 84 91 82 99 1.

v

mA
mA
mA
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8. ALL SEGMENT OUTPUTS CURRENT {Ioy) & BREAK-DOWN VOLTAGE (25°C)

IOH Vpp = -12v

VoW = ~1 0V
PIN # 1 2 3 4 5 8
AM 11" HRE HREBC HRTD HAAF
X+30 295 257 256 263 24 24
_X 271 237 236 243 242 2.2
X-0 247 217 28 222 221 220
8 9 10 1 12 13
10S M BG 10S M CD ME MBG LX) WMAF
X430 266 268 2686 268 248 274
X 242 24.2 242 243 224 24.2
X-30 28 218 218 219 20.1 209
BREAK-DOWN VOLTAGE
Vpp = -12Vv
VOuUT = 10uA
PIN # 1 8 12 16 (AL) 175U
X +30 214 269 26.7 28 223V
_X 19.2 26.1 260 %4 63v
X -30 169 52 253 249 %3V
9. SEGMENT OUTPUT CURRENT VS VOH VS Vpp (1] (25°C)
10°S MIN G, MIN G SEG
PIN# 12
z
7
4
40 // e
’ / rd
7
e
Z
2
‘ 7/
10H (mA) 7
Vv
7
20 ’ / yd
7
7’
/ y ,‘
//
10 ‘e
7
/4
0
v -0 -1.0 -20
VOH(V)
Vo = ~IV 10H (PIN#12)
VDo * -10 -12 - v
X+30 218 248 217 mA
_X 196 224 247 mA
X -30 127 200 217 mA
T33 R

105 M AF

265 mA
4.1 mA
216 mA

14
COLON

269 mA
24.2mA
214 mA

Vop -
—— —14Y

-12v

cesa =10V



10 SEGMENT OUTPUT CURRENT V$ VON VS Vpp (2) 125°C)

10°S HR A DEG SEG
00

PiIN® 1 » /
%0 Z y.
24HR MOOE /
m rd
7
g
70 p ra
// g Yoo
/ P
80 4 —~ —m— {4V
7
IOH (mA) // - s -\
P 7 . oo ow ..1°v
40 / 1‘
/ d
7
30 \ S
///
20 yd
/7
10
4
0
Vs =0 -10v =20V
VOH tv)
VOM s -1V IOH {PiIN® 1)
Voo= -10 -12 -14 Vv

X+30 467 543 008 ma
X 434 502 663 mA
X~-30 4.1 42 617 maA

| 59.1723 0098L63 977 W “




APPLICATION CIRCUIT FOR TMS 3450NL

Ay
50/60Hz

CYCLE-1

OUPLEX LED PANEL {COMMON CATHODE)

[}

SL-1498T
TLR—4262 (TOSHIBA — 24 HRS)

{SANYO - 24 HRS)

DUPLEX LED DISPLAY PANEL

g LT-837  (LITON - 24 HRS)
cvete-2 | o ° o
g
SLEEP OUT DC
vss ouT
TMS 3450NL ALARMOUT
Voo ) ¢
CR INPUT T T
FEABPIEE Yoo
. N o) J
=z 5| z| BBl El g &3
«= 2 F S| A S E zle
I < < 8 3
2RO BN 8-
(AR -

* NOTE: FOR ELIMINATION OF POSSIBLE RFI IN
LW-BAND, A OPTIMUM CIRCUIT WILL BE
SUBMITTED LATER

;

é

[
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PIN ASSIGNMENTS

AM &
10°'S HR ag & de —

-

PM & 10°'SHR b
10'SHRc & HR ¢
HRb& g -
HRc & d

*® O s w W

HRas & f -
10SMINs &t 4 7
10SMINb& g | 8
10SMINcad{ 9
10°SMINe & MINe < 10

MIND &g {11
MINc &d 12
MINa&f 413

COLON OUT {14

U

| 12/24HR SELECT
[ CR INPUT

| 50/60 Mz SELECT
. 60/60 Hz INPUT
- SNOOZE INPUT
| SLEEP INPUT

- HOUR SET

L MIN SET

INOSYESNL

— Vdd

~~ ALARM-DISP
- ALARM-OFF
—~ SLEEP-OUT
— ALARM-OUT

16

* AM and PM of output signal will sppear in 12ZHR-MODE.



2BPIN 400MIL PACKAGE

P, 0 080 MiN
0020 MiN

[-X-11 }

—_—
0060 MAX

§" 0080 max

2BPIN 400MIL PACKAGE

r-—— 2515 MAX

T e—— ol l S 1 MAX
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.

046008

20 MIN
' 050 MIN
0 34 MiN
—
[

(Unet et

0400

Wnit mm)
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