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MA1026 Digital lED Alarm Clock/Thermometer Module 


General Description 

The MAl 026 is ill complete electronic digital clock/ 
thermometer module featuring a 4·digit LED display. 
A transformer, setting switches. and temperature sensor 
are required to produce a low-cost. full featured move­
ment for use in thermometer, alarm clock. clock radio, 
instrument panel clock and appliance timer applications_ 
Advanced packaging techniques allow minimum overall 
size and high volume production of finished products. 

Key features include temperature display in both °c or 
of, multiple g-minute snooze, "one-finger" sleep setting, 
easy to use fast and slow setting controls, seconds dis­
play, PM, alarm ON, colon and degree indicators and 
time-set lockout. Included are components for on-board 
radio switching and speaker drive of an 800 Hz (nom in· 
an alarm·tone output gated at a 2 Hz rate. Maximum 
flexibility is provided bY' user-programmable 12 or 
24·hour displav, 50 or 60 Hz input and fixed or flash­
ing colon indicator. In addition, the displav brightness 
!evel can be varied with a potentiometer for continuous 
control, or an SPST switch for bright/dim modes. 

Applications 

II! 	 Clock radio timers 
5 	 Alarm clocks 
III 	 Desk clocks 
iii TV/stereo timers 
III Instrument panel clocks 
!iii Thermometers (oC or OF) 

Functional Features 
11\ 0.1" - 4-digit LED display available with or ~ithout 

lens in red or clear surface color 
III "One-finger" 59-minute sleep counter setting 
Ill! MUltiple g-minute snooze counter 
III 24-hour alarm with ON-OFF control 

fill 	 PM, colon. degree and alarm "On" LED indicators 
IIil 	 Entire display flashes to indicate power los$ 

II 	 Simple fast/slow setting controls 
!iii Time-set lockout feature eliminates accidental time­

setting without inhibiting alarm or sleep setting 
II 6 display modes (temperature. time. seconds, alarm, 

sleep and lamp test) 

!!J User selectable °CrF. 12/24·hour, 50/60 Hz and 
fixed/flashing colon functions 

!II 	 Leading zero blanking 
iIii Complete system requires the addition of trans· 

former, setting switches and sensor 
iii! Direct-drive LED display - no RFI 
II!! Bright/dim or continuous display brightness control 

capability 

I)j 800 Hz (nominal) alarm-tone output. gated at a 
2 Hz rate 

IIil Include buffering for alarm clock (an speaker drille) 
or clock radio (power switch) applications 

l1li 	 24-hour output signal for optional calendar circuit 
iii 	 Separate inputs for all setting and display modes 

Ili 	 Back-up oscillator option for continuous timekeeping 
during a power failure 

Display Outline 	 Ordering Information 
MA1026 

MA1026XX110..- SURFACE COLOR 
R Red 
W"" Clear 

SURFACE TYPE 
L '" Plastic Lens Cover 

With Diffuser 

ro, , 



Absolute Maximum Ratings 

Voltage lit All Pins except 

1.3 and 32 VSS - O.3V to VSS .. 12V 
Voltage at Pins 1 and 32 VSS 3V to VSS + 6V 
Voltage at Pin 3 VSS 17VtoVSS+l1V 
Operating Temperature Range (Note 21 o"C to 10°C 
Storage Temperature Range -2o"e to +85°C 

Terminal Temperature (Soldering. 5 seconds' 230·C 

Electrical,Characteristics TA = 25°C, VAC 10.5 Vrms, Vss =OV. VLEO = a.ov. unless ottlerwise specified. 

MAXCONDITIONS MIN TYP UNITS 

V AC MOS Supply Voltage 

PARAMETER 

Fully Operaltonal Temp/Clock 12.0 Vrms 

Power Fail Detect (Note 11 

9.0 10.5 

Vrms63 

lAC MOS Supply Current 10 15 mAAVG 

VLEO LED Supply Voltage 2.5 3.5 Vrms K 23.0 

Lamp Test (All 30 Segments ONIILEO LED Supply Current 300 mAAVG 
Pin 4 Open (Max Brightnessl 

7.5 9.0 12.0V AC =av, VlED =av. TimekeepingVSATT MOS Supply Voltage VOC 
Maintained 

10.05.0I BA TT MOS Supply Current VBATT =9.0 VDC mADe 

Control Input S.gnal Levels/Pins 10-221 
Logical Low Level Voltage vVss + 0.5Vss 
LogIcal HIgh Le\lel Voltage VOO ·3V VVOO 

-10Input CurrenT Inlernal Res.stance to VOD. VIN ~ VSS /lA 

V10 mVr'C (10k Input Resistance to VSSI 2.33 Note 3 3.63Temp Sensor Inpu! Voltage (P.n 71 

363233 Note 3Temp Sensor Input Current 1 /.lA' C 

Alarm/Sleep Output Current 


ALM/SLP ON. Smk Curren; 
 5 mA 

ALM/SlP OFF. Source Current 

VOL; VSS + 2V 

-40VOH = VOO - 0.25V JJA 

24·Hour Output Current 

AM. ON/Sink Current 400 


PM. OF F'Source Current 


VOL; "S5 +2V 
-100VOH; VOD 0,25V 

Temperature D.splay Range -40 89 
-40 193 

"e or OFThermometer Resolution 

·C 
OF 

:t2Thermometer Accuracv T A ; 25 C INotes 2 lind 31 :to.5 
:t4T A Over Operating Range INotes 2 and 31 ±l 

HzAlarm Output Frequency T A and V AC Over Operating Range 800 

rnA200Radio Supply Input Current (P,n 27\ 

mApukRL 8 H, 50% Duty CycleSpeaker Output Current 150 

NotlJ 1: The power fai! detect voltage is 0.25 volts or more above the voltage at which timekeeping data lIIIill be lost. 

NatEl 2: Does not include temperature sensor. 


Nat" 3: The sensor input current must remain between 233 "A and 363 IlA at a 1 jJ.A{'C slope for praper temperature display. Similarly. the 

sensor input voltage must remain between 2.33V and 3.63V at a to mV{'C slape for proper temperature display. 




---- --

Optical Characteristics I 

TA = 25°C. VAC 10.5 Vrms. VSS = OV. VLED '" 3.0 Vrms (MA1026). unless otherwise specified. 

MIN TVPCONDITIONS MAXPARAMETER UNITS 
Segment Light Intensitv 140 280LR·Type Displav JAcd 
(Indicators Included I 115 350LW·Tvpe Display JAcd 

660Peak Wavelength nm 

40Spectral Width, Half·lntensitv nm 

Angle from Normal Axis 60 degreesViewing Angle 

±33 %Intensitv Matching Pin 4 Open and at VSS 

(Bright/Dim). 

Typical Performance Characteristics 

Typical LED SupplV Current Typiea' MOS Supply Current Typical MOS Battery Current 
Vi LEO Supply Voltage vs MOS Supply Voltage IfS MOS Battery Voltage 

'" 400 U u5 
Q... c:'i ~ ......Oil: '" .!« '" VIE ....,!. 4 U

/' '" ... ~I ... ..."" .... ll!l V..... t5 ) '" 
lM 

II "" '": '/ '" "" II: J u "" 3.tl::> 
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.."" .. 

... '/~I1l: 1 .... U:l::::> .. ~ I 'd .L -t l"" ! Q100 '"0 '"'"..... 1 ::I! U:IE T Vir7.'I 
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I• I II[+~ It.>.... 1='" J ~ 1.::.' 0 9 .!!''" II 
II I.I.l 1.11 U U U 5.11 0 I 1 1 .$ 5 G J I I e 1ZJ45llilll1iGliil/ 

VUD LED SUl'I'l YVOLTAGE (Ymtal VAe - MOSSUl'I'lYVOLTAGE (V.""') VIIATT - MaS !lATTERY VOLTAGE (Vnc' 

Conditions: Condition5! 
1. Lamp test (al/ segments driven) 1. VAC =OV 
2. Dislav dim (pin 6) open - 2. VLED OV 


maximum brightness 


I 
Typical Relative luminous Typical Relative luminous Maximum Allowable LED Supply 
Intensity lIS LED Supply Voltage Intensity vs Ambient Temperature Voltage 1IlI Ambient Tempefature 

22D U151l 
QI 2: 141l~ lOO,.. ~""­,.. 130 ... §.Q... 110 i .... ..,.t; 120;;; 
""e110t60 <~:::l :'!'l r-.. 31::>.... 0- to(j ",- 4.1'1t4a r-. .......
~ !;r-i !lli .... <1.1 3.5 -- -1-­.,.... ....... 
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~ '" so:iii -,......" ::E> 
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". ::­'" If 151;:: ;:: 3040 « 20 ::! 1.0 
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./ 

. ,.-.- ,..... a: « I0 Q 0 
II 1.0 2.0 3.G 4.11 5.0 U Ie 20 1lI 40 50 EQ 111 II lD 20 )0 40 SO 60 70 

VUD -lEO SUPPLY VOLTAGE (V,md Til - AMBIUT TEMPERATURE reI TA AMBIENT TEMPERI\TURE ("CI 

Conditions: Condition$: Conditions: 
t. lamp test lall segments drivenl 1. Lamp ten (all segments drivenl 1.6.5 Vrms :5. VAC :5. 9.0 Vrms 
2. Displav dim (pin 6) open - 2. Displav dim !pin 61 open - 2. Display dim Ipin 61 open ­

maKlmum brightness maximum brightness maximum brightness 
3. Lamp test fan segments driven) 



MA1026 THERMOMETER ACCURACY@TVPICAl OPERATING CONDlTIO~S 

3·e 
.... re MAX«It 
:::>... l·C u 
< iff:IE o·c 
0 ..."" -loe 

MAX'<i 
-2·C 


-3·C 

Moe -~·c 2S"C 

MA'1026 Temperatm-e A<tctUi:lcy Over Temperature Range Centigrade 

(Calibrlllted at (Doell not include temperature ~n$od 


MA1026 Temperature Accuracy Over Temperature Range fahrenheit 
(Calibrated at 77° F) (Doe!> not include temperature $ensQr' 

Functional Description 

The variQus display modes and their priorities are 
listed in Table I. The functions of the seUing controls 
in combination with the selected display mode are 
summarized in Table II. 

INPUTS 

Display Mode Select Inputs (PiIU 17, lS, 19 and 20): 

In the absence of these inputs (Le., pin open), time· 

of-day (hours:minutes) information is displayed. The 
four inputs (DISPLAY SECONDS, DISPLAY ALARM, 
DISPLAY SLEEP, DISPLAY TEMPERATURE) have 
internal pul/-up resistors to VOO. Connection of any 
combination of these inputs to results in l·of· 
6 display modes whose priorities and functions are 
listed in Table I. FOf example, seconds may be displayed 
by connecting pin 17 to VSS; howe\ler, connecting 
pins 17 and 18 to VSS results in the alarm time being 
displayed. Note t\:lat DISPLAY SLEEP (pin 19) and 
DISPLAY ALARM (pin lBI have equal priorities and 
when connected to VSS. ail display drivers are turned 
on, providing a lamp test display mode. 

Time Setting inputs (Pins ~4. 15): FAST SET (pin 14) 
and SLOW SET (pin 15) inputs may be applied either 
$ingularly or in combination to obtain the control 
functions listed in Table II. Internal pull-up resistors 
to VOD are provided 35 weI! as switch debounce cir­
cuitry on each input. Application of either or both 
inputs is made by connecting the appropriate pin to 
VSS. Note that the control functions are dependent 
on the selected display mode. For example, a time 
reset to 12:00:00 AM may be made by selecting either 
time or seconds display mode and connectinQ pins 14. 

diSplay mode, the contents of the sleep counter would 
be displayed and reset to :59 minutes. 

Time Set ~IQW Input (Pin 16): This input enables fast 
or slow setting of time when the selected display mode 
is time or seconds. An internal pull·up resistor is llro­
vided on the input. To set time. connect pin 16 to Vss 
in combination with pin 14 and/or pin 15 (provided 
time or seconds is the selected display model. When 
the selected display mode is alarm or sleep, TIME SET 
ALLOW does not inhibit setting of either the alarm or 
sleep counters (Le., pin 16 may be left open to set alarm 
or sleep time), 

50/60 Hz Select Input (Pin 12): A programmable 
prescale counter divides the V AC input line frequency 
by either 50 or 60 to obtain a 1 pps time base. To 
program the counter to divide by 60, simply leave pin 
12 unconnected ia pull·up resistor to VOD is provided). 
50 Hz operation is obtained by connecting pin 12 to 

Vss· 
Colon Control Input (pin 1 H: This input selects between 
a flashing or non·flashing colon. If left open or con· 
nected to VOD. the colon will flash at a 1 Hz rate. 
Connection to VSS will produce a non-flashing (always 
ON) colon. An internal pull·up resistor to VDO is 
provided on the input. 

12/24-Hour Select Input (Pin 131: This input selects 
between 12 and 24-hour display formats. If left open or 
connected to VOD. the 12·houf format is selected. The 
PM indicator (in the upper left corner of the displayl 
is then used to distinguish between AM and PM times. 
This indication ;molie~ fnr hnth tim.. "nrl "brm rli~nj,,,, 



Functional Description (Continued} 

selected~ The PM indiclltion is not active in this mode~ 
An internal pun-up resistor to VOu is provided on the 
input. 

Snooze Input (Pir; 22): pin 22 
to VSS disables the sleep output, turning off Q2 iJlnd 
the associated radio power If the alarm ha, 
sounded just prior to thh;, the ~Ia(m output is also 
disabled and the sleep counter is reset to 9 minutes. 
Both outputs will 00 dh:abled for 8 to 9 minut~ 
(depending upon the contents of the seconds counter) 
after which the alarm will 2i9<lin be sounded. The snooze 
feature may be used repeatedly during the 59 minute~ 
in which the alarm latch remain$ set. A pull·up resistor 
to VDD i~ provided on the input. 

Alarm OFF Input {Pin 21~: Connecting pin 21 to VSS 
disables the alarm and sleep Olltputs, thereby silencing 
alarm and/or radio. connection to VSS also 
readies the alarm latch for the rle",! alarm time, in 
which ClI.$e the aiarm ;md/or radio will sound again at 
the next alarm If it is desired to silence the 
alarm for a day or more, the ALARM OFF input should 
remain at VSS. This is returned to by an 
internal resistor. An alarm ON indicator in the lower 
right corner of the disptav is provided to indicate the 
alarm is enabled. 

Displl:lV Dim When left open, maximum 
gate drive to the Olltput drh!ers ensures max­
imum (100%1 brightness. pin 4 
to reduces LEO supplv current by approximately 
75%, in 25% brightl'les$. A 10k poten­
tiometer may ba used in place of switch to select any 
reI ative brightnss$ level between 25% and 1 Qr,%. 

Temperature SensaI' {Pin 1): This input is actilfe 
when the selected display mode is temparature. Although 
the MOS input is a comparator input, a 10k ±1% 
resistor is provided on the input tel Vss allowing the 
module to accept either or fumm'i: mode temp­
erature s;ensors. if iii voltage source is used, the input 
voltage must remain between 2.33V and 363V 
(+90°C). If a current source is used as the temperature 
sensor (e.g., LM334) the inpu~ current must remain 
between 233 p.A (--40"CI and 363IJ.A Voltage 
sensitivity is 10 mVt'e and current sensitivity is 1 /.lAl"e. 
Sensor wire length will not affect thermometer accuracy 
if the current source $enSor is used. Sensor input levels 
outside the limits mentioned result in maximum icvels 
only being displayed. 

°Cf"F Select Input (Pir! 10): This input selects between 
"c or forma:t in the temperature mode. If 
left open or connected to the sensor temparature 
wilt be displayed in degrees Fahrenheit. If connected to 
VSS, degrees Centigrade IlviH be the selected mode. An 
internal resistance is provided on the input to Voo. 

Ho!d Input (Pin 31): This input is used to momen· 
tarily hold time from advancing when connected to 
VSS. This input can also be used to feed in an external 
50 or 60 Hz timebase signal when the user requires 
entirely DC operation. This ma\l come from the 60 Hz 

output of an MM5369 when quartz cry~tal accuracy is 
required, for example. See Applications information 
section of data $hee. (Instrument Panel Thermometer 
Application) . 

St~ndby OaeiU&toli Input (Pin 51: connecting a 
5 fJUl potentiometer between pin 26 and '\I DD, and 
adjusting it timekeeping can 00 maintained 
during power fililuve, 1il 9\1 battery is used 
to power the MOS cirl::uit (pill :U. (;orrect timing is 
obtained the frequency (pin 26) 
to 20 Hz. the LED display will remain off 

the correct time is held bV the 
time oounter$ iJlnd continue!>. When line power 
resumes, the displav returns to norm'll brightness, 
displaying the correct time without flashing. 

OUTPUTS 
(')utpuu (Pins 24, 21 and 28): 

The $Ieep output 24) can 00 used to tum off a 
radio after OJ desired time interval of up to 59 minutes. 
The time interval i£ chosen bV the sleep display 
mode (Table I» ..fld setting the desired time interval 
(Table 10. Pin 24 sinks current, turning on Q2, and thus 
the radio (or other <l1)pliancel is enabled. When the 

counter, which decrements, reaches :00 minutes, 
the sleep output drive is remol/ed, the radio. 
This tum-off mav elso be mlmually controlled by a 
momentary connection to the snooze input (pin 
22}. When the contents of the sleep counter reaches 
:00 minutes, displaying sleep automatically resets the 
contents; of the sleep counter to :59 minutes. This 
enables toe sleep output, causing radio turn·on. If Ii 

sl€·~p time other than :59 minutes is desired, a manual 
set must be performed. Since most users desire the 
longest possible sleep time, this feature minimizes pre­
bedtime setting operations. Note that :00 minutes on 
the sleep counter will never be displaved as displaying 
sleep automaticallv resets it to :59 minutes. 

Alarm/Speaker Output!; (Pins 25, 29 and 30): When 
coincidence occurs; between the alarm counter iiind the 
real time counter (hours and minutes onlvl a latch is 
set in the alarm circuit which enables the alarm tone to 
appear at the alarm output (pin 25). This output drives 
the base of Ql, which in tum can drive an sn to 16 .n 
spaaker (pins 29 and 301. The alarm latch rem<!ins set 
for 59 minutes, during which the alarm will sound if not 
inhibited bv either the SNOOZE (pin 22) or ALARM 
OFF (pin 21) inputs. The alarm tone is generated by an 
internal alarm oscillator whose frequency is determined 
hll the R4/C3 time con$tant on the module (approxi· 
mately 800 Hz). The 800 Hz tone is gated by a :2 Hz 
square wave signal before being enabled at the ALARM 
OUTPUT. The alarm signal is further modulated by the 
120 Hz full·wave rectified lEO supply used to drive the 
speaker directly. 

24-Hour Output (Pin 231: This output is driven IJY the 
real time counter chain and produces a 50% duty cvcle 
square walle output which is VDn (OFF) during PM 
time and VSS (ON) during AM time. This output is 
provided to the user for date recording purposes and 
may drive a separate optional calendar circuit which 
records the dav. date and/or month. 



Functional Description (Conlinued) 

TABLE t. MA1026 DISPLAY MODES 

SELECTED DISPLAV MODES· DIOeTNO." DIGIT NO.3 DIGIT NO.2 DIOfTNO.l 

Time Display 

Seconds Display 

Alarm Display 

Sleep Displav 

Temp. Display 

Alarm and Sleep 

Time 
10'$ Hours, PM Ind. 

Blanked 

Alarm 
10's Hours. PM Ind. 

Blanked 

100'$ Temp. 

lamp Tes! 

Time 
Hours 

Time 
Minutes 

Alarm 
Hours 

Blanked 

10's Temp. 

Lamp TeS! 

Time 
10's MinutflS 

Time 
10'$ Seconds 

Alarm 
10's Minutei 

Sleep 
'0'$ Minutes 

l's Temp. 

lamp Test 

Time 
Minutes. Alarm ON Ind. 

Time 
Seconds 

Alarm 
Minutes. Alarm ON Ind. 

Sleep 
Minutes 

"C or OF 

lamp Test 

·If more than one displav mode input is applied. the display priorities are in the order of temperature, alarm or sleep. seconds, then 
time. Alarm and sleep have equal priority over seconds; however, when both alarm and sleep are applied. a/l outputs are ON, providing 
a lamp test. This display mode has prioritv above all others. 

TABLE II, MA1026 CONTROL SETTING FUNCTIONS 

SEl.ECTED DISPLAY MODE CONTROL INPUT CONTROL FUNCTION 

Time and Seconds Display 

Alarm Displav 

Sleep Displav 

Sleep Displav and Alarm Display 

Time Set Allow and Slow Sel 

Simultaneously 

Time Set Allow and Fasl Set 

Simullaneouslv 

Time Set Allow and Fast and 

Slow Sel Simultaneously 

Slow Set 

Fast Sel 

F~st and Slow Set 

Simultaneously 

Stow Set 

Fast Set 

Fast and Slow Set 
Simultaneously 

All Outputs a'e Driven to Provide a Lamp Test. 

Minutes advance at a 2 Hz rate 

and Seconds Counter is reset to :00. 

Minutes ad.ance at a. 60 Hz rate. 

Seconds Counter not affected. 

Hours. Minute'S. and Seconds are 

reset to: 12:00:00 AM 112·Hour 

Model 0:00:00 (24·HoUf Model. 

Alarm Minutes Counter advances 
at a 2 Hz rate. 

Alarm Minutes Counter advances 

at a 60 Hr rale. 

Alarm Minules and Hours Counters 

are reset to: 12:00 AM 112·Hour 

Model 0:00 (24·Hour Mode'. 

Sleep Counter is decremented al 

a 2 Hz ,ate. 

Sleep Counter is decremen led at 

a 10 Hz rllte. 

Sleep Counter is reset 10 59 
minutes. 

·When contents of sleep counter are zero and sleep is the selected displav mode, the sleep counter is set to 59 minutes. 
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Applications Information 

LM334 TEMPERATURE SENSOR 
CALIBRATION PROCEDURE 
The lM334 is a J·terminal adjustable current source 
with a temperature -coefficient of 1 IAAtC. Below is a 
pin configuration of the lM334. Refer to National 
Semiconductor linear Databook for detailed information 
on the device. 

TO 1100 

R i 

R2 
237 

RJ 

I!..­__...._~!....... TO MOOULE 
SENSOR INPUT 

A 10 kn {O.l%1 low temperature coefficient resistor is 
provided in parallel with thE! sensor input on the 
MA1026 module. This network converts the 1 IJ.AtC 
sensitivity of the LM334 to ill to mVtC sensitivity at 
the integrated circuit input. Temperature calibration is 
accomplished by matching the current output of the 
lM334 to the current supplied by an adjustable voltage 
source. A resultant lIoltage difference, as indicated by a 
DVM, is 11 measure of sensor mismatch. Proper selection 
of a series (coarse adjust! and parallel (fine adjust) low 
temperature coefficient resistor will provide a typical 
accuracy of :to.3°e. 

During calibration insure that the reference voltage is 
adjusted to accurately represent ambient temperature, 
and a fan is blowing air over the LM334. The calibration 
procedure is as follows: 

1. 	Insert the LM334 into the test circuit. 

Potentiometer Calibration Circuit 

230 

TII. ("C)

"REf = -'-- + Z.730\l


100 


FIGURE 1 

2. 	 insert III 231 n, 1% < 500 ppm metal film resistor 
(R2) into the circuit as shown in the Calibration 
Test Circuit. 

3. 	Insure SWl is in the shorted position and SW2 is in 
the open position. 

4. 	Rotate SWl until the DVM indicates the least neg­
ative I/oltage. 

5. 	Rotate SW2 to the position indicating the least de· 
viation from OV. The sensor error is now 0.1 °CfmV, 
plus any error ca~sed by the reference voltage setting. 

6. 	Determine the value of resistance indicated by SWl 
and mount an equivalent value resistor R 1 on the 
sensor board. 

1. 	Determine the value of resistance indicated by SW2 
and mount an equivalent value resistor R3 on the 
sensor board. 

8. Mount the 237 11 resistor (R2 used in step 2) in 
parallel to R3 on the sensor board. 

The sensor is now calibrated and ready for assembly 
with the MA1026 module. 

In the event a calibration fixture is not convenient, an 
alternative calibration procedure is shown in Figure 1. 

Requiring onlv a variable VREF voltage source, a 
230 n variable resistor and a 10 k11 (0.1%) resistor. 
configure the Circuit as illustrated below. Adjust VREF 
as determined in the formula to represent ambient 
temperature. Adjust the 230 11 variable resistor until 
the DVM indicates a null (OV). The sensor and the 
adjusted 230 n variable resistor are now ready for 
assembly with the MA1026 module as shown in Figure 2. 

Electrical C:.mneetion Using Potentiometer 

TOMOOUlE 
L...___~"". SENSOR INPUT 

fiGURE :2 



Applications Information (Continued. 

Temper&ture SenIOr C!llibration Circuit 

lEW 
CLIP 

= 	

l!l1 
til. 

TEST 
CLIP 

... ... ... J4 ... ...... ...~ ..."I "f ~ ~''4 ;:j "! ...,. :!! :! .... ......... ... ...'" :l... ..,... ... ...'" ... ... ... = ...-
(1%) 

., 	VREF can be determined from tile allow formula. eare must 
be taken in setting VREF and insuring gaud correlation to the 
ambient temperature as every 10 mV of VREf' error will result 
in e t .0° C temperature offset error. 
(At 25"C. VREF - 251100 + 2.73 - 2.98VI 

Instrument P~nel Thermometer 

-L..14fAST 
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15 
SET 

SLOW 

16 
AllOW 

TIME SET 

17DISPLAY 
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20 
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DISPLAY 

13 
11fl4·HOUR 

MA1026 
12 

Jl 	 50160 Hz 
HOLO 

n 
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10'frc 

SVss 

DISPLAV 
DIM 

TEMP SENSOR 
"IIRIGIHNESS 

Rl CONTROL 

+ _ 3V 

1100 

MMSJ69 
60Hz 

IN OUT 

5 6 
10M 

<4 

* Variable resistor or switth may be used. 
RI 



Applications Information (Continued) 

Alarm Clock/Thlfmometlll" 

Rt 

5 1 

TEMP SENSORVDO 
3 10.5V20 DISPLAY 

VACTEMP 

fAST 
SET 

115VAC 
SET 
SlOW 

1i0/60 Hz 

TIME SET 
AllOW 

SECONDS 
DISPLAY 

ALARM 
DISPLAY 

SNOoze 
MA1026 

12JZ4·HIlUR 
SELECT 

COLON 

CONTROL 


50/60 Hz 
SELECT 

ALARM OFF 

"ctF 
SELECT 

9 
\Iss 

4 	 DISPLAY 
DIM SPKR+ SPKR­

14 

15 

16 

11 

22 

13 

11 

12 

10 

O--....-""""\l 

*BRIGHTNESS 
CONTROL 30 29 

.. Variable resistor or switch may be used. 



Applications Information (Continued) 

Positiv@ Supply Clock Radio/Thermometer 

Z 

V+ 

R 
LM314Z 

5 

., 

HOLD 

VAC 

Vss 

Vuo 

RADIO 
SUPPLY 

28 

SLEEP 
OUT 

24 

RADIO 
MODE 

b-----~---------e----~~v~ 
TO RADIOH 

RADIO SECTION 

DISPLAY 
111M 

ALARM 
OUT 

25 

WAKE 
sneCT 

MUSIC 

9MUSICI 
..J.!!!-ARM 

I.'UDIDSTAGE 

liDO 

TEMP 
SEf.lSOFI 

MA1026 

\Iss ~-__---."'" 

~" 

DISPLAY 20 
TEMP 

FAST 14 

SET 

SLOW 
SET 

TIME SET u; 
A1.1. OW 

SeCONDS n 
DISPLAY 

ALARM 18 
DISPLAY 

SlEEI' 
DISPlAV 

SNOOZE 

50/6iJ thl 1----0 
SELECT 

ALARM .....---0 .....~- • 
OFF 

°Frc 
SELECT 1---< 

*BRIGHTNESS 
CONTROL 

" Variable resistor or ,witch may be UIlOO. 



Physical Dimensions inches (millimeters~ 
Uti-un 
iit~l 
)!S3 'Ui!!1 

*iI'OIW 

t,M-UA'lI 

~l 

Handling and Packaging uidelines 
MA1026 clock modules are manufactured using a CMOS 
integrated circuit. As snc)wn in the Schematic Diagram 
and Applications Information, many of the CMOS inputs 
are directly accessible at the edge connector of the 
modules, therefore these modules must be handled in the 
same manner as any CMOS device during transport, 
storage, lac and production assembly. Also, it is recom· 
mended, in accordance with acceptable engineering prac· 
tice, that the module user provide adequate protection. 
against static discharge in the design of his finished prod· 
uct. Since each module user may utilize unique packaging 
and design techniques for this end product, some general 
guidelines are offered. It is good practice to connect the 
"lever" of control switches to VOD instead of to the CMOS 

inputs. Also, since the energy in static discharges exhibits 
a wide frequency spectrum,s resistor and RF type ceramic 
disc capacitor low pass filter network may be used to help 
protect the directly accessible CMOS inputs. It is good 
practice to place this RC network in close proximity to the 
module edge contact to obtain maximum proti~ction. A 
typical RC filter is shown below. 

Good practice dictates that metal buttons or metallized 
buttons not be used as they provide a path lor static 
discharge leading closer to the internal Circuitry. A typical 
application would use a plastic button with plastic pusher 
rod to ihe switch contacts located within the case. 

ill 

~DM__~~10vkv-~~__~ 	ALARM. SET. ETC. 
MODULE EDGE CONTACTTYPICAL SPST C1 

OR MOMENTARY 0.1 ,.F 
CONTACT SWITCH TDISC 


Vss OR \llln 

'NARNII'JG: Clock modules afa suitable tor hand soldering only. Wave or dip soldering methods should not be used. 

LIFE SUPPORT POLICY 
NATIONAL'S PRO DUelS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES 
OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMICONDUCTOR 
CORPORATION. As used herein: 

1. 	 life support devices or systems aredevices or systems 2. Acritical component is any component of a Hf,g support 
which. (a) are intended for surgical implant into the device or system whose failure to perform can be rea­
body. or (b) support or sustain life. and whose failure to sonablyexpected to cause the failure of the life support 
perform. when properly used in accordance with in· deviceor system. or to affect its safety or effectiveness. 

structions for use provided in the labeling, can be rea· 

sonably expected to result in a significant injury to the 

user. 



