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Special Project Title

Name
Department
Program
Academic Year

Special Project Advisor

Mainline Monitor And Electronic Device Protecter

Mr. Paritat Kositwiwat

Applied Physics

Applied Physics — Instrumentation and factory
2548

Mr. Benchapol Tunhoo

ABSTRACT

This special project is a device that can measure electronic value include voltage, frequency,

current and power. Also, it can record to external memory with reserve battery and use relay to

protect electronic device when low power. All components are controlled by microcontroller and

interface to display by computer.
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4.1 Voltage
4.1.1 ndoudaslvvh udadIMac 220v 508z, ThiluIWAC 9V /50Hz. Tau

@

dyaaoemili 31du Ao +ov. 2 IduniliMed 197 1800981 tas Ground 1 1du

1500 . | i & 000s 5003 Aute F1 -160g.

Freq( 1): 50.00Hz J Ph-Pk(1): 27.4V ) AMSC1): 9.541V )

e s“‘i’“ J ﬁ::; I'Frequench: Pariod J’ Pualc-Peakj * J

s1lft 4.1 dygpasignudasdaendoulaslni

4.1.2 19951907 e dmthhswdyaadd ov. s 2 dyanu Tasdadygiudu

aueaniivasuaauuIn M7 19a 1m0t 100Hz.
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1 2.00v/ & 0.00s 2.00%/ Stop £1 B.56V
FreqClJ: 100.0Hz J Pe-P(]): 12.82V ] BMS(1): 9.073v }
- So\irce J g::; J[ Fvequancyji Period J% Ped(-Ped:J » J

= [

37 4.2 FyIuAHII995 Rectifier

1 o o gt P o )
4.1.3 WNUTHIIa “r’I'l'I‘Tu"!ﬂﬂﬂll‘iQﬂuIlV] DC 9V./100Hz. vl‘lJL‘lJ‘Ll 1.526V./100Hz.

1 5007/ iy 45 + 0.00s 2003/ Stop £1 1.0

Freq(1): 100.0Hz ] Pk-Pk(]): 217V ] RMSC1): 15264V ]
§ cl »
~ Souwrce | Clear J[ Frequency |' Perlad ! Peak-Posk ] — 0 |

JU 4.3 oy uniINI9IL T I

dieladwanadrudnair lUdeusainiululasaeu Innass lnak1u MCP3202

L
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[ STERM ... 51LA Research Cogh
File Options  about

i —EREEHEEEE

=l 1

W= - SlA

~---Mainline Honitor ----

17/03/06 06:08:01 Urms= 220 Fregq = 50
17703706 08:88:02 Urms= 220 Freg = 5@
17/62/06 05:08:83 Urms= 2286 Freq = 58
17/63/86 B6:0B:0% Urms= 228 Freq = 59
17/03/06 B6:08:85 Urms= 220 Freq = 59
17/83/06 06:08:04 Urms= 219 Freq = 58
17/03/06 @86:08:07 Urms= 219 freq = 50
17/03/86 06:D8:08 Urms= 219 Freq = 50
17/83/66 06:48:09 Urms= 219 Freq = %8
17/03/06 06:088:10 Urms= 219 Freqg = 5@
17/03/06 O6G:08:11 Urmse= 219 Freq = 5@
17/83/06 06:08:12 Urms= 219 Freq = 50
17/83/06 B6:88:13 Urms= 219 Freq = 58
17/03/06 086:88:14 Urms= 219 Freq = 58
17/03/06 06:88:15 U¥ms= 220 Freq = 5@
17/03/06 B6:68:16 Urms= 229 Freg = 58
17/03/86 06:08:17 Urms= 219 Freg = 5@
17/03/86 06:08:18 Urms= 219 Fregq = 58
17/03/06 ©06:88:19 Urms= 219 Freqg = 54
17/083/706 05:08:20 Urms= 219 Freq = 5@
17/03/66 B6:08:21 Urms= 219 Freq = 50

STATUS ; Disconnect

JUT 4.4 msnanswarunsui unes

B 5TERM .. STLA Research Colid, 1 . 5P E =1 1%
Fie Qptions About

Liaxe A .E;, b m‘ ‘, . §
i —ElEECREE SIA
17/703/06 07:01:34 Urps= 228 g
7703708 67:01:35 Urns= 228 Freq = 50

¥> 2 = Print History to Monitor..
Please Enter 3 Digit...

Begin Data : owO

End Data : 018

History Data

8 : 17/83/06 06:53:00 WUolt = 228 Freq = 50
1 0 17/83/06 06:58:60 Uolt = 221 Freg = 51
2 1 17/03/06 06:55:00 Uplt = 221 Freq = 51
3 : 17/03/06 86:57:00 Uplt = 221 Freq = 51
4 > 17/03/056 06:58:00 Uolt = 221 Freq = 51
5 : 17/03/06 06:59:00 Uolt = 221 Freq = 51
6 : 17/83706 B7:00:00 UVelt = 221 Freq = 51
7 t7/03/86 07:01:00 Volt = 220 Freg = 50
8 1 17/03/86 P6:37:08 Volt = 221 Freq = 5F
9 :17/03/06 06:38:00 Uolt = 221 Freq = 51
10 : 17/03/06 06:39:80 Volt = 221 Freg = 51
End of data...

12 |

i
1

i
STATUS : Connect come : B 1 NONE : 9800 1

107 4.5 MisuteyannmuIoA LI IEEPROM Fiunsui uans
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4.2 Frequency
2.1 vndygadiidon 413 hluadyanunngyland Wiludygugldmdon
a1 100Hz. JanldaasifSoufiou(Comparator) udmai lihgeuaoriy

luinsnouInsaes eiamnud

12000 . ‘ £ 0.00s 5009/ Stop £1 197V

Freg(1): 1000Hz | PlePk(1): 375V ) AMS(]): 3757V )
- Smircc J Eg'::; ]rFreMncvﬁ' Period E Puak-PnakJ [ 3 J
514 4.6 dyn U NDONIINIV5 Comparator

4.3 Current and Power
srawsetansznaldIaen1sae FIAIUNIUR) oYY Load (gulnsal In#h) qannan 'y
[l 5 ¥
WA Tund 3 danduuniiis i Saninseud 1aomsm Voltage Annasen R ud

oo lyIninou Insimes Tavld MCP3202 iswdafuluiade 4.1 iedszuiana lag

|4 e ! :
T¥qas 7 =7 wazialdnn P =1 as1l8lF s R =10 Q lunimaaewa 1dma

<

o o
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STERM ... STLA Research Codt, L]

Fie Options About

iy —moEmEeAd el - SlIA

.118
121
132
126
128
128
122
-122
-12D0
118
.120
119
125
125
120
121
128
17
119
119
121
118
122
-122

120

W % W U n B n R H H W

e e e e g g g e e g S G g S g g
ﬂGﬁﬂﬂﬂﬂﬂﬂﬂaﬂﬂ@ﬂ@aﬂaﬂﬂﬂﬁﬂa
PRy . . h B .o

STATUS . Connect com] : 81 NONE : 9600

i 4.9 nssuandmianeanun 1den lulaseeulnsined

1 1] ¥ ¥
dosgnseud Wihi Inadnssstudasaimil 481 lums
Hosrugunzal lWihiis191a019M1n1e 11 Maximum LAz Minimum Wugaivenigunsel
FranetEiga e Max Lay Minlugae £20% Aonssuadesnglusiy £20md.x20%

[
= 1 ) L <1 n A
_ amA. (16mA. 81 24mA.) fafinnnanisziinisda i lavl95adnugudndenii
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NNHaNsNARs uNEINIIam s unazaufioonu 1d lnelinuazidoad 1 V.
o w3 ] . = oy 3 e -
uaz 1 Hz. awdwy Youavzusaawan1u T1sunsu Hyper terminal 9ne) 1 3uil udni luiny
Yoya 13 lumizsauiweslulasnen Insaos Niivuinaa1ug 2048 byte 91nUUIA
] o w1 g 9 v 3 ] = o g a v
nanudinind nansafutoyald 227 Jeya Herwdlumanudeyalinade
¢
=4 -] a
seoznal lumsmudoya(aman) 1aai
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*/3ource Code For Measure Vrms and Freguency*/

#include<REGS1EDZ.H>
#include<STDIO. h>
#include<intrins.h>
#include<absacc.h>»
#include"I2C.h"
#include"EEPROM.H"
tinclude"EECOM. H"

#define port A XBYTE[0x2000]
#define port B XBYTE[0x9001]
#define port C XBYTE[0OxS9002]

¥define

shit DAT
sbhbit CLK
shit CS

unsigned
unsigned
unsigned

port_con XBYTE[0x9003]

A P1"7;
P17€E;

= P1"h;

i

int volt;
int rms, count2;
int adr;

unsigned char RTC ADDR =
char *menul[] = "\n Input

0xDC;
Key Ta Select Mode\

current timel

History

/ffinitial serial

void serinit()

{
SCON=0x5C;
TMOD=0x20;
TH1=0xfd;
TI=1;
TR1=1;

}

// mSec Delay 11.05%2 Mhz
void delay{unsigned int count)
{

// mSec Delay 11.(4592 Mhz
unsigned int i;
while {count}
{
i=110;
while (1i>0)
1=y
count--;

typedef struct CLOCK{
char
char
char
char
char
char
char
}CLOCK;

sec:
min;
hour;
day;
date;
month;
year;

CLOCK RTC;
addr,unsigned char

veid RTC WRITE (unsigned char ad in,unsigned

char aat}



I2C_start();
1f{12C wrbyte (addr))

12C_stop();
if(I2C wrbyte(ed in))
I2C stop{);
12C wrbyte(dat);
I2C stepl(}):

}

void RTC WRITE DATA()

{
RTC _WRITE (RTC_RDDR, 0,RTIC.
RTC_WRITE(RTC ADDR, 1,RTC.
RTC WRITE{RTC_ADDR, 2, RTC.
RTC_WRITE (RTC_ ADDR, 3, RTC.
RTC WRITE (RTC_ADDR, ¢, RTC.
RTC_WRITE(RTC_ADDR, 5, RTC.
RTC_WRITE(RTC ADDR, 6,RTC.

1

void RTC_READ(unsigned char addr, unsigned char ad_in,unsignec char *dat}

{
I2C_start():
1£(I2C wrbyte{adacr]))
12C stop{);
if(IZC_wrbyte(ad‘inj)
I2C stop ()
I2C start();
1f(I2C wrbyte {addr|0xC1})
12C stop():
I2C rdbytel};
I2C stopi{);

*dat

1

void RTC_READ DATA()

{
RTC_READ (RTC ADDR, 0, §RTC.
RTC_READ(RTC_ADDR, 1, &RTC.
RTC READ(RTC ADDR, 2, &RTC.
RTC_READ (RTC_RDDR, 3, &RTC.
RTC_ READ(RTC ADDR, 4, &RTC.
RTC_READ (RTC_ADDR, 5, &RTC.
RTC_ READ(RTC ADDR, §, &RTC.

vold settime()
{

RTC.hour = 0xZ21;
RTC.min = 0x38;
RTC.sec = 0x00;
RTC.day = 0Oxl;
RTC.date = 0x05;
RTC.month = 0x03;
RTC.year = 0x06;

RTC WRITE_DATA();
}

vold wri_eel{void)
I
if(RTC.5ec==00}
{

ceprom wWrite (adr, RIC.

sec);
min};
hour):
davy);
date);
month);
year);

Sec}
minj:;
hour)
day);
date};
menth) ;
year);

date);



adr++;

eeprom write{adr,RTC.month);

adr++;

eeprom_write (adr,RTC.year);

adr++;

eepromﬁwrite(adr,RTC.hour);

adr++;

eeprom write{adr,RTC.min);

adr++;

esprom write (adr,RTC.sec);

adr++;

}

read ADC({char n)

unsigned int k;
char 1, channel;

k=0

/*
->
-
-
-
>/

Ce=

i1f

r

set config to use A/D 0x0d4 = 1101
start bit
SGL/~DIFF
ODD/~SIGN

MSBF = 1

1
1 (single ended mode]
0 {use channal 0)

(get MSRB first, but if set 0 get L3B first)

o; // start use A/D

n==0) channel= 0x09;
else channel= 0x0b;

//ase channal 0
//use channal 1

// send config nibble dummy read NULL bit after config nibbie
r(i=0; i<4;

fo
{

CLE=0;

1++)

if({channelé&l) DATA=1;
else DRTA=0;

CLE=1;

channel <<=1;

DATA=1;

//BD 1= Z2;

CLK=0;

NEDTRIQ. S | [T, .. . ... 0. .0,

// change to input bit

// now read 12-bit datsa
(1=0; 1i<iZ;

h

void readvolt {}

{

for
{

k<<=1;
CLE=1;
CLK=0;

if (DATA==1)

i++)

kK o1=1; J/EDIT .t ittt i e i e e e

else k &= ~1;

Cs=1;

ke=0xfff;
volt=k*12;

return

ki

//end use ADC

J/use 12 digit only

count2=1000;

rms=0;

while {count?)

{



}

read_ADC(0);
if(volt>rms)
{

rms=volt;

}
court2--;

}
rms=rms*0.707*1.43/100;

printtime()

{

h

while (1)

{
readvelt();
RTC_READ DATA();
wri ee();
printf{"\r%02bx", RTC.date);
printf {"/%02bx",RTC.month);
printf ("/%02bx",RTC. year) ;
printf (" %02bx",RTC.hour);
printf{":802bx", RTC. min} ;
printf (":$02bx",RTC.sec);
printf{"\tVrms= &d ",rms):
deiay(b00);

main{)

{

char c;
adr=0;
serinit{j);
port _cori = 0x88;
settime () ;
while{l)
{
dc
{
printf("\n>> ");
¢ = _getkey(};
B
while (c==0x13);
printf{"gc”,c};
1f ({c==0%30}) puts(*menu);
1if(c==0x31) printtime();
1f{c==0x32) history(}:



/*Source Code for Electronic Device

#include<REGS1EDZ.H>
#include<STLIC.h>
#include<intrins.h>
#include<absacc.h>

sbit DATA = F1°2; // 5,0
sbit CLK = P171; // 7
sbit €8 = P170; // 1
sbit RL = P1"3;

sbit SW = Fl~4;

unsigned int wvolt,I,V;
unsigned int rms, count;
fleoat 12;

//initial serial port
vold serinit{)
{
SCON=0x50;
TMOD=0x21;
TH1=0xfd;
TI=1;
TR1=1;
J

// mSec Delay 11.0592 Mhz
void dmsec (unsigned int count)
{
unsigned int i;
while {count)
{
i=111;
while{i>0}
i-=:
count-—;

int read_ ADC (char n)

unsigned int k;
char 1i,channel;

Protector*/

// mSec Delay 11.0592 Mh=z

k=0;
/* set config to use A/D  0x0d = 1101
Ox0f = 1111
0x09 = 14401
Ox0k = 1011
-» start bit =1
—» SGL/~DIFF = 1/0 (single ended/differential mode)
-» ObD/~3IGYN = 0/1 {use channal 0/1}
-» MSBF = 1 (get MSBE first, but if set 0 get LSB first)
*/
Cs=0; // start use A/D
ifin==0) channel= 0x09%; //use channal 0-1
else channel= 0x0b; //use channal 1-0

// send config nibble dummy read NULL bit after config nibble

for{i=G; i<d; i++)

l CLK=0;

ifichannel&8) DATA=1;



else DATA=0;
CLE=1;
channel <<=1;

DATA=]; B
//PU 1= 2; // change tc input bit
CLE=0;

/7 now read 12-kit dats
fori{i=0; i<l2; i++)
{
k<e=1;
CLK=1;
CLK=0r
1f(DaTA=
else k &

irs

i

11k 1= DI T e e e e

CS8=1; //end use ADC

k&=0xff¥f;

volt=Kk*12;

return k; f/use 12 digit only
}

void main()

{

serinit () ;

RL = 0:
SW = 0;
while (1)

{

count 2=1000;
rms=0;
while (count2>=1)
{
read ADCI(1);
if(voltsrms)
{
ITS=volt;
Afprintf ("\n\nrms= 3y ", rms);
}
countz--~;
}
rms={(rms*0,707) ;
Jiprintf [ ®\nrms= §y "
Jlprintf("\nV = %4, 3d
1flrms==4666) lrms =

rms;};
d ",rms/lOOOO,(rms/lGOOI%lO,(rms/lOG]%lGl;

L

OO~

if(rms==9010) {rms =
1ftrmg==%001) {rms =
1f({rms==34741} {rms =
1f{rms<=500) {rms = 0;
I=rms*0.535;
AAprintf{("\nI = %u",I);

printf{"\nl = %u.%u%u%u",lflOOOO,(I/lOOG)%lO,(1/1001%10,(1/103%10};
1f(I>Z2250){RL = 1;}

1£{I<250}{RL = 1;

1f{8SW==1}{RL = (Q;

dmsec (5007 ;

. =l

é;}
J



Migration from T89C51RD2 to AT89C51RD2/ED2

This application note is a guide to assist current TBSC51RD2 users in converting
existing designs to the ATBECS51RD2/ED2 devices. In addition to the functional
changes, the electrical characteristics of the ATBIC51RD2/ED2 are different inctuding
an increase in operating power supply range. Check the datasheet for detailed

information.

To permit an easy migration, this application note compares the features, memory
organization/accesses, SFRs, bootloader functionality and AC/DC parameters.

Feature Comparison

Description

T89C51RD2

ATBICSIRDEDZ

Program Mermory

4K bytes

(63K bytes user Flash memory and 1K
byles Flash bootloader)

Full 64K bytes
program/code memary

in-System Programming {SP)

1K byte Flash bootloader mapped in
the upper 54K bytes user Fiash
Ingluding serial ISP and Flash AP)

2K bytes ROM bootloader
overlapped with user Flash

including fast serial ISP ano

Flash AFI
RAM 256 byles 256 byies
XRAM 1024 bytes 1792 byles
On-Chip EEPRQVRIsta 64 bize?pbaj;:iwite byte fv(::': (bg[ljzson!y)
16-blt Timers Yes (3) Yas (3}
X2 Mode CPU & Progranjmable separately by CPU& Program.mable

penpherals separately by peripherals

5P| Interface o Yes |
Keyboard Interface No Yes (8 inputs) |
Prascaler Mo Yes
Baud Rate Generator No Yes
Internal interrupt sources 5 10 i

Maximum Frequency @ 5V

40 MHz X1 rode
20 MKz X2 mode

40 MHz X1 mode
20 MHz X2 mode

Power Supply

4.5 to 5.5V {M version)
2.7 19 3.3V (L version]

Unique Gperating Vollage:
2TV 0 55V

Pinout

TBGCE1RD2 and ATASCHT1ROZ2/EDZ are pinoul compafibie.

ATMEL

L ]

Q)

8051
Microcontroliers

Application Note

Rev. 42394-80



MICROCHIP

MCP3202

2.7V Dual Channel 12-Bit A/D Converter
with SPI® Serial Interface

FEATURES

+ 12-bit resolution

- 1 18B max DNL

+ 1 LSB max INL (MCP3202-B)

+ %2 158 max INL (MCP3202-C)

+ Analtog inputs programmable as single-ended or
pseudo-differential pairs

« On-chip sample and hold

+ SPI® serial interface {modes 0,0 and 1,1}

« Single supply operation: 2.7V - 5.5V

* 100ksps max. sampling rate at Vo, = 5V

+ 50ksps max. sampling rate at Vg = 2.7V

+ Low power CMOS technology
- 500nA typical standby current, 5A max.
- 550pA max. aclive current at 5V

« Industrial temp range: -40°C to +85°C

« 8-pin PDIF SOIC and TSSOP packages

APPLICATIONS

= Sensor Interface
» Process Control
+ Data Acquisition
« Battery Operated Systems

DESCRIPTION

The Microchip Technology Inc. MCP3202 is & succes-
sive approximation 12-bit Analog-to-Digital (A/D) Con-
verter with on-board sample and hotd circuitry. The
MCP3202 is programmable to provide a single
pseudo-differentiai input pair er dual single-ended
irputs. Differential Nonlinearity (DNL) is specified at
+1 LSB, and integral Nonlinearity (INL) is offered in
+1LSB (MCP3202-B) and +2 LSB (MCP3202-C) ver-
sions. Communication with the device is done using a
simple serial inferface compatible with the SPI protocol.
The device is capable of conversion rales of up to
100ksps at 5V and B0ksps at 2.7V, The MCP3202
device operates over a broad voltage range (2.7V -
5.5V). Low current design permits operation with typi-
cal standby and active currents of only 500nA and
3754, respectively. The MCP3202 is offered in 8-pin
PDIP, TSSOF and 150mit SOIC packages.
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SEMICONDUCTOR®

BC556/557/558/559/560

Switching and Amplifier
+ High Voltage: BC556, Vegp= -85V
+ Low Noise:

BC559, BCS60
nt to BC546 ... BC 55C

PNP Epitaxial Silicon Transistor

Absolute Maximum Ratings 7,=25°C unless otherwise noiec

e N TO-92
1. Coliector 2. Base 3. Emitler

Symbol Parameter Value Units
Vero Collector-Base Vollage
: BCSE6 -80 v
: BCE57/560 -50 \
. BCS58/559 -30 A
Veeao Collector-Emitter Voltage
: BCS56 -B5 Y
: BCES57/560 -45 v
: BC558/559 -30 v
VERD Emitter-Base Voltage -5 v
lc Collectar Curreni {DC) -100 mA,
Pe Cullector Power Dissipation 500 mw
Ty Junction Temperature 150 °C
Ts1o Storage Temperature -B5 ~ 150 iC
Electrical Characteristics T,-25°C unless otherwise noted
Symbol Parameter Test Cendition Min. Typ. Max. 7 Units
lcga Collector Cut-off Current Veg= -30V, 1g=0 -15 nA
heg BC Current Gain Veg= -5V, lg=2mA 10 800
Vee Collector-Emitter Saturation Voltage | ic=-10mA, lg= -0.5mA -30 -300 my
{sat) Ic=-100mA, Ip= -5mA -250 -650 mv
Vge (sat) | Collector-Base Saturation Voltage lg=-10mA, Ig= -0.5mA -700 mV
lo= -100mA, lg= -5mA -800 mv
Vpe {on) i Base-Emitier On Voliage YeE= -5V, Ic= -ZmA -600 -B60 -750 my
Vee= -5V, Ig= -10mA -800 mv
fr Current Gain Bandwidth Product Veg= -5V, lg= =10mA, f=10MHz 150 MHz
Cob Output Capacilance Vo= -10V, 1g=0, f=1MHz 6 pF
NF Ngise Figure  : BCB56/557/558 Veg= -5V, lg= -200pA 2 10 dB
: BC559/560 f=1KHz, Rg=2KQ 1 4 dB
: BC559 Vee= -5V, o= -200pA 1.2 4 dB
. BC560 Rg=2KQ, f=30~15000MHz 1.2 2 dB
hgg Classification
Classification A B c
hre 110 ~ 220 200 ~ 450 420 ~ 800

Q2002 Fairchild Semicon:

ductor Corporalion

Rev A2 Augusl 2002

096/696/855/.55/99504



H!.n DALLAS DS1307/DS1308

# SEMICONDUCTOR 64 X 8 Serial Real Time Clock

www.dalsemi.com

FEATURES PIN ASSIGNMENT

* Real time clock counts seconds, minutes, X1 T8 Vee
hours, date of the month, month, day of the x2d 2 7 b sawout
week, and year with leap year compensation Vel 3 6 FIsCL
valid up to 2100 enoCl s s 1sDa

* 56 byte nqnvolatile RAM for data storage DS1307 8-Pin PIP (300-mil)

= 2-wire serial interface

* Programmable squarewave output signal X1 o5 Hm Vee

. A.utorlnatic power-fail detect and switch x2mla 7 b sawiouT
circuitry _ Ver (3 6 [SCL

»  Consumes less than 500 nA in battery backup GND |4 s [MSDA

mode with oscillgtgr running DS1307Z 8-Pin SOIC (150-mi)
= QOptional industrial temperature range -40°C

to +85°C (IND) available for DS1307 and

DS1308 AB CD
=  DS1307 available in 8-pin DIP or SOIC A ; Q0 E%(% — GND
» DS1308 available in 36-pin SMD BGA (Ball { gich ¢ 33| > vec

Grid Array) veaT < 4|00 Q0| ~, g?JYrW
» DSI1308 accuracy is better than =+2 S0 (20 e

inute/month at 25°C R g %8 l% (g -

e S0 <4363 i
ORDERING INFORMATION R, 20| g
DS1307 Serial Timekeeping Chip; DS1308 36-Pin SMD BGA

§-pin DIP (TOP VIEW)
DS1307Z Serial Timekeeping Chip;
8-pin SOIC (150-mil) PIN DESCRIPTION DS1307/DS1308
DS1307N §-pin DIP (IND) Vee - Primary Power Supply
DS1307ZN 8-pin SOIC (IND) X1,X2 - 32.768 kHz Crystal Connection
DS1308 36-pin BGA VBAT - +3 Volt Battery Input
DS1308N 36-pin BGA (IND) GND - Ground
SDA - Serial Data
SCL - Serial Clock

SQW/OUT - Square wave/Output Driver

DS1308 PIN IDENTIFIER

Vee -C2,C3,D2,D3
VAT - A4 A5, B4 B3
SDA -C7,C8,D7, D8
SCL - A7, A8, B7, B8
SQW/OUT  -C4,C5,D4,D5
GND - All Remaining Balls
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