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1.(fl)l'ilq")15ttVffllf1-15(40110.1D keypad 111,110 4x4141611P0.15-P0.8 	(3 fInt111.4) 

1.0J) 91a014 pseudo codet110915-Nd011f115ThlighJ "1" ktfl't,' "F" 	 (4 fInt1114) 

LK21:51-PC 2149 
15 61.I6 TL;CEPKI0 

P1.17  TRACEPKT I 
PI IS TRACUKT2 

43 
	PI 19 TRACIPX73 

P1.23 TRACISYNC 
PI 2:F.21:-.ST.ATC 
PI .22 PIPE.STATI 
P1.23 72ESTAT2 

P1.24 TRACICLK 
PI .25 EX-IVO 
P1 25 RTCX 
PI .2 TDO 
P1.21 TDI 
P1.29 TOR 
P1.33 72.1S 
P1.31 7E7 

C. 

4? 

P0.0 T.,D0 P,A2.11 
PC 3320 PV,1,13 EC.:TO 

P3.2 SOLO CAP3 
69 .3 SDA321ATO 0 -Th:T1 
PC 4 SCX5 CAP' 1 AD; 6 

PO 5 ..1,3SOC MATO ADC 
P. 62,10510 CAP(!,  AD: C 
P3 557.0 60321D72 

P0.5=1 PW2.14AD1.1 
PC 9 K21 6%1'316 EZ,T3 

P0.13RT31.CA.PIC AD1 2 
PC.11 -CTSI 

P3.12 DSR.1 	.0.AD: 3 
P6.13 DTRI MAT1.1 33)I.4 

PC. 14 -DCD1TrNT1 -SDA1 
P3.15 RIl 

60.25 330.4 2CK.1 
D• 
D-

PO 2-5 ADC, 1 CAP3 2 1IAP3.2 
PO 2.9 ADC 2 CA-P3 3 :,tATO 3 

PC,30 ADO 3 ENT3 CAP: C 
PO 31 I.?_,LED CONNECT 

..,""jr• 

57 RE r.,ET. 

I  

43 
35 

VEAT 

PO. 15.ELNTO 3 LAIC C APC 
VREF 	 P0.17 C API.: SCK1 MAT1.2 
VDDA 	P0.1S-CAPI.1.3EIS011,LAT1.3 
VDD1 	P0.19 MAT: 2 M03'1 CAP: 2 
VDD2 	 PC.22 'MAT 2.3 SM.: ENT: 
VDD3 	 P0.21 PWIV15 AD1.6C:API .3 

60.22 .AD1 CAP0.3-MAT00 
P3.23 \ TO'S 

Rr 

9+1 ,7,4, 

-9 

32.76SKFL: 

VSSA 
3351 

VSS3 
1553 
VSS5 

RTXC 

RINC 2 

229F 

(3 f1ntin4) 

crystal frillal 32.768 KHz 

crystal 	12.00 MHz 
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2.(f1) 9161014 flowchart En(titIlLt1151ffi1lil C Maiinimja9in UART G11 LPC-2138 	(5 f1f,l,V141,0 

2.(i) 911,601,1 flowchart 1.1,M,11117M113Jilllil C VcIlDri1151/03pr,i1111/1.9 UART 1i LPC-2138 (5 f1n1,11,1) 
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3.(f1) 911i01,1 pseudo code Ltfl'(')'', flowchart MOd1WIT8309111 ADC 11-I LPC-2138 	(5 flnt1414) 

3.(i) Utilf_lli pseudo code UM,' flowchart 1,110V(1403p11.161 DAC 111LPC-2138 	(5 fin1,141-1) 
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4.(n) MDfl/A111J-M5VADIA03J71D ADO.° J3' LPC-2138 clilidT1M5114"W 220Vnns 

4.5Vrins 1 n11 	1i R, L, C tat,' Diode L1(111111 	 (4 flilt-4) 

4.(J) 	tiltY1,1 pseudo code i'110111,1)11,11 1'11-11illflE114 TimerO f11011-1LPC-2138 	(6 frttli1J) 

I 	 

V.A.TO 'I EG UER 

VATCi RESISTER 1 

yAT: REGISTER 2 

VATC --i RHO:IC:TER 3 

VATC1 CONTROL REGISTER 

EXTERNAL VAT: REGIZTER 

EJ  LIPT REGIOTER 

CONTROL 

-4-- 	VAT[3:C,: 

4— INTERRJDT 

CA:op:0j 

01 VATCH 

RESET ON VATCH 

LOAO:3:C; 

CAI:TJRE CONTROL REGIOTER 

CAL DTURE REGISTER 2 

CADTiJRE RE GIOTER 

1110-0.-  
—4 

	4 

CSN 
71YER CCLINTER 

CE 

TJ 

"eSe: 

TC 
PZ..., 

lelyi. 	

DRECCALE CC LINTER 4 

e-3t04. 	 MA) VAL 

CA.DTLIRE RE GIZTE R 

cADT,JRE RE GI0TER 

PRE0:ALE REG:107ER ER CONTROL REGIOTER 
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Fig 53. MN block diagram 
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5.01) 91f1 block diagram 9101 PWM11.1 LPC-2138 916101-1 pseudo code VilarfIllAfglilllt1411-1,Id 

(5 W,.',U1,11,1) 

AX A 
ENAEa 

RE, E-E.F 	 A 
	 ' AL 
	.:wt.,' FE 

	• . FE' 	J 

E 
, RES 
	

X A 

MRE7E 	E 

1, re 

5.(J) 91a1110 3 InamnithIlunmualoauda interrupt %al CPU (3 fla11,1,114) 

1 

2 	  

3 	  

5.(f1) 911,1ritfla181.1 preemptive scheduling fTil non-preemptive scheduling 	(2 fint1.411) 



REF 

CS 

SDO 

SC'; 

—I I— 

IN' 15-EIT 
ND CONVERTER 

Ai'D CONVERTER 

4—+ 
SPI 

INTERFACE 

  

   

  

INTERNAL 
OSCILLATOR 

DECIMATING 
SING FILTER 

2 9 GND 

D14 	D13 D12 	D11 
	

D10 D15 

11211111111111111111111111111111111111111111111111111111111111 SDO 

SCK 
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6.(n) 1f1 Functional Block Diagram I,Mf, Timing Signals ill all tlY611_101 ADC TIAN 16 bit M10-315 

11,114171c1 8 L1101403JV1D ADC 411,1-31.4 2 '‘iilfli1J1JOi'fl LPC 2138 1081111146U1 P0.8, P0.9, P0.12 ktflc`t', P0.13 

(4 fIctlttal) 

6. (11) J1fl Functional Block Diagram LLW1,1  403JdiritilltlY1T01 6 10,9 EEPROM 111,11G1 2 Mbit t1"11WM5114 

9 ViAlaiTSMJ910 EEPROM 411,1-31,1 2 V511-36111iD1fl LPC 2138 1001414601 P0.8 UM,' P0.9 

(6 flttket411) 

Pin Name and Flonetkonld Dosed 

  

 

State 

  

1, 2 	NC 

3 	A2  

4 	GND 

5 	SDA 

SCL 

7 	WP 

8 	V„ 

No Connect: The NC pin is not bonded to a die pad. This pin can be 
connected to GND or left floating. 

Device Address Inputs: The A2  pin is used to select the device address 
and corresponds to the fifth bit of the 12C seven bit slave address. This 
pin can be directly connected to Vcc  or GND, allowing up to two devices 
on the same bus for a total of 4-Mbit of EEPROM. 

Refer to N'Ae i for behavior of the pin when not connected. 

Ground: The ground reference for the power supply. GND should be 
connected to the system ground. 

Serial Data: The SDA pin is an open-drain bidirectional input/output pin 
used to serially transfer data to and from the device. 

The SDA pin must he pulled-high using an external pull-up resistor (not to 
exceed 10K0 in value) and may be wire-ORed with any number of other 
open-drain or open-collector pins from other devices on the same bus. 

Serial Clock: The SCL pin is used to provide a clock to the device and is 
used to control the flow of data to and from the device. Command and 
input data present on the SDA pin is always latched in on the rising edge 
of SCL, while output data on the SDA pin is always clocked out on the 
falling edge of SCL. 

The SCL pin must either be forced high when the serial bus is idle or 
pulled-high using an external pull-up resistor. 

Write Protect: Connecting the WP pin to GND will ensure normal write 
operations. When WP is connected to V„ all write operations to the 
memory are inhibited. 

Refer to N,ate for behavior of the pin when not connected. 

Device Power Supply: The Vc,, pin is used to supply the source voltage 
to the device. Operations at invalid V„ voltages may produce spurious 
results and should not be attempted. 

- Input 

- Power 

Input/ 
- Output 

- Input 

High 	Input 

- Power 



0.1pF 	10pF  

CS 

SCK 	3-WIRE SPI 

S 	
INTERFACE 

DO 

• 
• 

liTrratmiinctil 	  

6.(n) 

2.7V TO 5.5V 

0.1IjF 10pF 

CS 

SCK 	3-WIRE SPI 
SDO INTERFACE 

LPC2,  35 -__19(2.14S 

4S 

36 

3 

14 

63 

49 

P1.16 TRACEPICTO 	?3.0-17030 PW2,11 
P1.17 TF_ACMCI1 	PC.1 72.2.W 
P1.1 S TB...AC-UK-12 	P0.2 SCIC -C 
F1.19 TRACEPKT3 	P.0.3 SDA3-2.1ATO.0 F_D1T1 
P1.20 TRACESYNC 	P0.4SCT...0 •CAP0.1 'ADC .6 
P1.21 'PIPES-TATO 	P0.51U5OCk.LAT0.1 ADC.' 
P1.22 PTIESTA.T1 	PC .6310S10--CAPO. 2AD1. C 
P1.23 PIRESTAT2 	90.7 S Sa.,0 PW1,1.2 -Ers-r2 

P1.24 TRACECIX 
P1.251F..2,71-D4C+ 
P1.26•RTCK 
F1.2,  TDO 
P1.2S TDI 
F I .29- TCK 
P1.30 TMS 
P1.31 TR3T 

PO. S.-T00131 	AD1.1 
P0.9 it3 1 FA7316 EC: T3  

9210 F.TS1 C AP1.0 AD1.2 
PC.11 CIS: 'CAPI.I.SCI.1 

P0.12 -D SRI 2,IAT1.0 Api 
P0.13 DIR1 .2,LAT1.1,AD1.4 

PC. 14 DCD VEDITI• SDA1 
P0.15 T..11 T_I,TF2"AD: 

PC 16 E14T0"2.1ATC 2. C APC.2 
30.17.•CAP1.2'SC 1(12,1AT I .2 

	

ODi 	PO.1SCAPI.32,11501'\IAT1 3  

	

VDD1 	 30.1924AT-1 .2"MO5I1 -C API .2 

	

VDD2 	 PC.20:51AT1.3:SSELI -.F_L•413 

	

VDD3 	 P0.21 	AD I. 6-CAP1.3 
P5.22.,AD1:7 C APO. 02,1ATO.0 

P0.23 'SUS 

30.25".AD3.4 
1)- 

	

VSAT 
	

D- 
PO 23 'ADC .1 -C AP0.22.1ATO.1  
P0 29 ADC .2 C AP0.3 

AD0.3 EINT3 ,CAPC C 
30.311_7_LED CONNECT 

< 	 
:S  

TTTT  PI 19  
PI 2C,  
P: 21  
a, 	+2 
PI 23  

C 

34 	 ;:a  
CP .11  

39 

45 

54 
53 

6 ""C :6 

9 
PC 

13 
14 

	 PC .26 
	e-  PC .27 	Rte. 

Pt "'S  
	 PC 29 
	 Pt.2.6 

57 R.ESET. 
59 

is  

• 

VSSA 
VSS1 
VSS2 
VSS3 
,'SS4 
VSS5 

F..rxc 1 

RD:c 2 	10 

221 

22pf 

01-*  
12.0C 

2233 

2.7V TO 5.5V 

0.1pF REF V00 

LTC2452 

10k 	 0.1iF 	 CND 

NV T 
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43) 
On Resat 	 

Gomm atm 

Wale 
Protection -

Control 

Address Register 
and Counter 

EEPROM Array 

• 

RI 
Start 
Stop 

Detector Data 3 ACK 
eptiti'Outpot amtr 

0, I SOA 

6.(U) 

A., 

GND 

Memory 
System Control 

tit° oie 

'/C 
 

Haritware 
Address 

C--ricer: for 

High Voltage 
(3i:iteration Circuit 

L?Ci213SLPC 214S 

P1.16 TKACEPKTO 
PI.17  ITACIPKT1 
51.IS TILACEPKT2 
51.19 TRACEPKT3 
P1 20 TRACESYNC 
P1.? 77'ESTATC 
Pl 22 P7ESTATI 
51.23 TSESTAT2 

PI 24 TLACECLIC 
P1 25 T.,,XTD.10 
PI 26 -FSCK 
P1 2" TDO 
PI 2S TD1 
P1.19 TCK 
51.30 T2,LS 
51.31 TUT 

PI .0 T333070:101: 
PO I 52,230 Fkkl Li,  TO  

PO SC-a CAPS 0 
PO.3 SDA3 NIATO 0 ENT: 

PC .4 SCK0 CASK 1 ADC 6 
PO Nusoc Nuto I Arc' 
PC 6 M05I0 CPS.? AD) .0 
PO," SSW) PW.11.2.12 

PO.S =11 PW1I4 ,AD1.1 
PC 9 Ka.): P5V116 

P0.101ITSICAP) C ADI.2 
50 11 CTS (A51.1 SCLI 

PO 12 DS311•MAT1.0 AD) 3 
P0.13 DTR.1 2.1.4.1.1 1 AD1.4 

PC. 14 DCDI ENT 1' SDA 1 
P0.15 511 "ED4-52. ::71 .3 

16  

4  

32 
2S 

16  

2D 

I  6 

1-aF 

49 

cp 

Is 

REF 
VDOA 
VDDI 
VODI 
V003 

VBAT 

VSSA 
"SiS 
'.'SS_ 
VSS.3 
VSS4 
"SS: 

PC. 16EINTO 2.1ATC. CAP0.2. 
SILT C API .2.'SC X1 -,,LAT1 2 

P0,18 CA21.3 1,11S011,1A71 
90. 19.2.1.AT1.22,10S21 API 2 

PO. 2C 2.1.4.11.3 SSEL I EN-I3 
FO.2.1 P;k7:1. AD1. 6 CAP 1.3 

P3 	011 C AK.1.31214.T00 
P0.23 V131:S 

50.25 ADO .4 A01...7 
D-
D-

PO 21 ADC I C API 1LAT0.2 
PO 29 ADC 2 C APD 3 2.LATO..3 

P0.30 ADO 3 ED:T3 CAM 
50 3I  .r LED C 02-rD;TC T 

KTNC2 

1--1[11--• 
12 SC MI:. 

22pF 

:3  
	 l't:29 

PS: ET. 

76Sia: 

	pi-.  

2.2pF 

Hardware 
Address 

Cm nparater 

Meroc^y 
S y.14111 Cortrol 

NA Wulf, 

• 
PUY,' 

Ht..st..t 
Genera,. 

High Voltago 
Geo eratiort C:reJit 

37 
3S 
39 (-Pr, 

Write 
Pr etc:olio rr 	- 	VVP 

Coot, 

EEPROM Array 

Add. ess Register' 
and C.:welter 

CtAll111■1 DC:M.3V 1 
Al 	

SYa la Register 
	 SCL 

• 

GND 

0,„ 
III 	I 
Data & ACK FAL 

trIputiOutsiut Contrei 	, 
I 

	

I • 	 

Start 
Stop 

Dere ctur 

L SDA 
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