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A Design of Simple Handheld Oscilloscope Based On Arm

ABSTRACT
The design is based on the ARM ( Advanced RISC Machine) with ARM9Z
as the control core of simple handheld oscilloscope design .Includes a front stage
circuit ,AD conversion .waveform processing .LCD display lamp module .The front
stage circuit processing includes programmable amplifier and attenuator, a polarity
conversion circuit , a zero cross comparator , AD conversion rate up to S00KSPS, real-
time sampling, design adopts module design method . Make full use of the Proteus,
Multisim simulation tools ,greatly improving the efficiency of the design ,can measure
for input frequency range of 10HZ-60KHZ waveform ,amplitude measurement range of
-3.3v-+3.3v.and the realization of waveform amplification and narrow, real-time display
of the input signal waveform ,while measuring the wave shape of the frequency of the
input signal.
Owerall, the oscilloscope designed, small volume, low price, low power
consumption ,convenient carrying ,wide application scope basically meet the needs of
certain applications ,while overcoming the traditional oscilloscope bulky shortcomings,

reduce cost , can make the design as a hand-held digital oscilloscopel'4]

KEY WORDS: AD, ARM, real-time sampling, handheld digital Oscilloscope
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VDO VD1
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— 11 12 —
VD9 VD10
— 13 14 —
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— 17 18 |—
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— 19 20 p—
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— 23 24 —
VD20 VD21
— 25 26 —
VD22 VD23
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— 35 36 —
TSXM TS5XP
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void key_interupt_init()

d

rGPFCON=rGPFCON &(~((3<<4)|(3=<0)|(3<<8)|(3=<2)))
((2=<4)|2=<0)|(2<<B)|(2=<2)) ;

rEXTINTO &= ~(7|(7<<4)|(7<<8)|(7<<16));

rEXTINTO |= (2](2<<4)|(2<<8)|(2=<16));

rEINTPEND |= (1<==4);

/fclear eint 4;

rEINTMASK &= ~(1<<4);
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ClearPending(BIT_EINTO|BIT_EINTI|BIT_EINT2Z|BIT_EINT4_7);

Enablelrq(BIT_EINTOBIT_EINTI|BIT_EINTZ|BIT_EINT4_7):

pISE_EINT0 = pISR_EINTI = pISR_EINT2 = pISR_EINT4_7 =(U32)
Key_interupt;

;

void __irq Key_interupt(void)

{

ifirINTPND==BIT_EINT4_7){

ClearPending(BIT_EINT4_7):

ifik=0)

k-

rEINTPEND |= 1<<4;

'

ifirINTPND==BIT_EINTI){

ClearPending(BIT_EINT1):

k++;

rEINTPEND |= 1<<I;

;

if(rINTPND==BIT_EINT2){

ClearPending(BIT_EINT2):

ifil=2)

I--;

rEINTPEND |= 1<<2;

}
ifitINTPND==BIT_EINTO){
ClearPending(BIT_EINTO0);

]++:__
rEINTPEND |= 1=<0);

}
|
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PR, WUEREERIFE  LCD Ry —A4m, B aniiiG: B,
AD H4rES WG, EIEERERAE, —HBEW AR R, B R
AR, {HRIPEEEA A8, A6 Snt Rnigeid, KRR E .
LCD S FERFHA:
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char *mode;

nt X,y,ys,yss;

US key;

U32 mpll_val=0:
Port_Init():

Isr_Init():

Led TFT_Init() ;  // LCD imitial
download_run=1; //The default menu is the Download & Run mode.
y=0;
x=0;
key_interupt_init();
while(1)
{
/Led_ClearSer( 0);
preScaler = ADC_FREQ):
preScaler = 50000000/ADC_FREQ -1:
for(ys=0;ys<480;ys++){
if(k<0)k=0;
for(i=0;i<k;i++)
Uart_Printfi™n");
ysize[ys[=ReadAdc(3):
LCD_BUFFER[ysize[ys]/1][x++]=c:

if (x>=480) {
Led_ClearSer( 0) ;

fhz();
display(nums,2);
x=0;
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ys=0;

i
AD i EE R
int ReadAde(int ch)
{
int i;
static int prevCh=-1:
rADCCON = (1=<14)|(preScaler<<6)|(ch<<3);
{
rADCCON = (1<<14)|(preScaler<<6)|(ch=<<3);
for(i=0;i<LOOP;i++);
prevCh=ch;
b
rADCCON|=0x1;
while(rADCCON & 0x1);
while(!(tADCCON & 0x8000));
return ( (int)rADCDATO & 0x3fT);

28
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void __irq cal_fre()

{
ClearPending(BIT_EINT3);
fre++;

/Uart_Printf("fre=%d\n".fre):

void cal_fre_init()

{
rGPFCON &= ~(3<<6);
rGPFCON |= (10<<6);
rEXTINTO &= ~(T<<12);
rEXTINTO |= (4<=<12);
ClearPending(BIT_EINT3);
Enablelrg(BIT_EINT3);
pISE_EINT3 = (U32)cal_fre:

void __irg time_interrupt()

{
/Uart_Printf("freq=%d ,fre =%d\n" freq,fre);
ClearPending(BIT_TIMER4):
iflcou=381){

i3
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cou = (;

freq = fre:

fre=0;
jelse |

cout++;

void time_int_init()

{
ClearPending(BIT_TIMERA4);
Enablelrq(BIT_TIMER4);
[TINTMSK &= ~(1<<14);

fTCFGO = 0://(5<<8);//(200 <<8 );
rTCFG1 = 0://(0 << 8);
rTCNTB4 = 65535;

rTCON &= ~(7 << 20);
fTCON |= (1 << 22)| (1 << 21)| (1 << 20);

rTCON &=~(1 <<21);
pISE_TIMER4 = (U32)time_interrupt;

7 A R P L 1
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The 10-bit CMOS ADC (Analog to Digital Converter) is a recycling type device
with 8-channel analog inputs. It converts the analog input signal into 10-bit binary
codes at a maximum conversion rate of S00KSPS with 205MHZ A/D converter clock.
A/D converter operates with on-chip sample-and-hold function and power down node is
supported.

The LCD controller in the S3C2440 consists of the logic for transferring
LCD image data from a video buffer located in system memory to an external LCD
driver.

The LCD controller supports monochrome,2-bit per pixel(4-level gray scale)
or 4-bit per pixel (16-level gray scale) mode on a monochrome LCD,using a time-based
dithering algorithm and Frame Rate Control (FRC) method and it can be interfaced
with a color LCD panel at 8-bit per pixel (256-level color) and 12-bit per pixel (4096-
level color) for interfacing with STN LCD.

The LCD controller can be programmed to support different requirements on
the screen related to the number of horizontal and vertical pixels, data line width for the
data interface, interface timing and refresh rate.

FEATURES

TFT LCD Displays:

Supports 1,2.4 or 8-bpp (bit per pixel) palletized color displays for TFT

Supports 16,24-bpp non-palletized true-color displays for color TFT

Supports maximum 16M color TFT at 24bit per pixel mode

Supports multiple screen size

Typical actual screen size: 640 * 480, 320 * 240 , 160 * 160 , and others

Maximum virtual screen size 15 4Mbytes

Maximum virtual screen size in 64K color mode : 2048%1024 and  others

A/D converter classification

I. The integral type (such as TLC7135)
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Integral type AD work principle is the input voltage will convert time (pulse width
signal) or frequency (pulse frequency), and then by the timer/counter get digital value.
Its advantage is to use a simple circuit can get high resolution, but shortcomings due to
a conversion precision dependent on integral time, so the conversion rate is extremely
low. At the early stage of the monolithic AD converter is used mostly integral type, now
compare successive type has gradually become the mainstream.

2. Compare two successive type (such as TLCO831)

Successive type AD by a comparison is used and DA converter through successive
more logical structure, from the MSB began, in order to every will input voltage and
built-in DA converter output carries on the comparison, the n times comparison and the
numerical value of output. The circuit of the scale to belong to medium. Its advantage is
high speed, low power consumption, low resolution (< 12 a) cheap, but high precision (>
twelve) price is very high.

3. Parallel comparison of type/parallel comparison type (such as TLC5510)

Parallel comparison with multiple comparator type AD, only for a comparison of
the conversion, also called flash (fast) type. Due to the conversion rate 15 extremely high,
n a conversion to need 2 n-a comparator and, therefore, the size of a circuit, the price is
high, only applies to the video AD converter, particularly high speed of the field. String
of parallel comparison between parallel structure type AD on the type and successive
comparison between type, the most typical is by 2 n/two parallel type AD converter
with DA converter component, with two times the better implement conversion, so
called Half flash (Half a fast) type. And into three steps or more steps called AD
transform realize classification (Multistep/Subrangling) type AD, and from a conversion
timing Angle can also be called as the assembly line (Pipelined) type AD and modern
classification type in AD joining in the many transformations number operations and
fixed the characteristics of the function. This kind of AD faster than successive type is
high, circuit scale than parallel type small.

4. Z-A modulated (such as AD7705)

Z-A type AD by integrator, comparator, a DA converter and digital filters ete. In

principle similar to integral type, the input voltage conversion to time (pulse width)
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signal, a digital filter to get digital value after the treatment. The digital circuit of the
single chip basically easily, so easy to do high resolution. Mainly used for audio and
measurement. 5. Capacitance array is successive type

Capacitance array type compare successive AD develops in the built-in DA
converter capacitance matrix < http://baike.baidu.com/view/10337 htm > way, can also
be called charge FenPeiXing again. The general resistor DA converters most resistance
value must be consistent, in a single chip generate high precision of the resistor is not
easy. If use capacitance array replace resistor, can be made with low cost high precision
monolithic AD converter. Recent successive type AD converter is mostly for the
capacitance array type.

Pressure frequency conversion type (such as AD650)

Pressure Frequency conversion model (Voltage-Frequency Converter) is through
the indirect conversion way realization of conversion module. Its principle is first the
input analog signal conversion into frequency, then use the counter will frequency
converted into digital quantity. In theory this AD resolution can be almost unlimited
mncrease, as long as the sampling time can meet the requirements of the output pulse
frequency resolution cumulative number of width. Its advantage is high resolution, low
power consumption, low price, but need to external counts circuit to complete the AD
transform.

ARMOE-S as an example to introduce the main ARMY processor structure and
characteristics. Its main characteristics as follows: (1) 32 bit fixed-point RISC
processors, improved ARM/Thumb code interweave, enhance sexual on time-multiplier
design. Support real-time (real-time) commissioning; (2) in the SRAM of instructions
and data, and instructions and data storage capacity of adjustable; (3) in high speed of
instructions and data buffers (cache) from 4 K bytes capacity to 1 M bytes); (4) set
protection unit (protection unit), very suitable for embedded application segment and
memory protection; (5) the AMBA AHB bus interface for peripherals to provide a
uniform address and data bus; (6) support external coprocessor, instructions and data
bus have simple handshake signaling support; (7) support standard basic logic unit

"http://baike.baidu.com/view/1520672.htm > scanning test methodology, and support
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BIST (built-in-self-test); (8) support embedded tracking macro unit, support real-time

tracking instructions and data.

RICERENE

10 {if CMOS ADC (BE¥EdRd: ) B— 8 BB A HHER L s,
RIS A S0 10 £ —BER S amis, SO 2. BMHZ A/D Hin R
i T Y 500KSPS. A/D H:4d% WHF I R (REFshigmdd BamiefE .
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S3C2440 1 LCD #5428 e WAL T FREEA7 65 35 AL A0 222 P (X 3 4150 LCD 3K
B LCD EMEEUR EE A . LoD Fbla s Fr s LoD s, 2 (rii§
F APrknz ) s 4R EFE (16 B &5, MEER ETeEeeiah i
R (FRC) J5ik, Lol RARER:S) 8 fil{® 3 (256 () AYRE(0 LCD itk
RS 12 AR E (4096 5 ) A9 STN LCD.

AT LA R LCD 45 I 38 R SR A R B RPN B R, SdeiE D Edng
TRE, O m R R .

TFT LCD B

SR TFT#9 1. 2. 4. Sbpp (RS ) WA R

SCFFRSL TFT 9 164 24bpp LA BoR

SFF 24 (G EH AT AR 16M 4 TFT

SRR R R

HiL ST Fy B 5 U] 0 640%+480, 320%240. 160%160 %5
BRI R Ry aM S

64K U KT BRRRRGT: 2048%1024 55
A/D B3R 42K

L B4 8 (i TLCT135)

B Y AD T4 I 2 et o A A el T e et 1) Rk 98 55 ) i 2. (fik o 33
), RUEHE RSP R ACA . U A R R R B R AR IR S R,
RS R TR R OB T B i R], PR . AR L AD ¥
PAR R Z B, BeEBEXRILER CED Bk .
2. F k&R (fm TLCO831)
R LAY AD H—~ T 28R DA i 2l i Bk L R R, M MSB JT I,
Pt e — (LA RN LR 5 P B DA B SR Sl BT UL, £ n IRERAE T
e, HhEREETPE, AR . R, ElasE (2
i) BTREEE, HERE O12 60 HirEiE.
3. AT R/ SR T R Y (dun TLCB510)

FEAT HOR R AD SR 24 TeHAE, DUE— It sc A i,  3UFK flash (it
)R, i TEBOE RS, o (IR E 2n-1 PHoEER, Rk R R B AR
Ko M tes, HUER T8 AD B 85 R B S RS, S IRAT AR AL AD
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EERy B AT RURE R LR R ], SRR 2 4 n/2 RIIEIT R AD §
AR Al DA B Pndndin, HPTIR beBrsAT ¥edit, FTLIRRh Half flash (GEptis)
B, B = 2 s T AD By % (Multistep/Subrangling) %
AD, T MBI PR SORTRR R IKER (Pipelined) B AD, BRAUATZHE7Y AD
BN T X £ I 65 RAEBCFIE WS ERESThik. X258 AD S¥ HEE IR
bed R, g BRLHIRT RN,

4. T-A FHIE (o ADTT05)

T-A BIAD hELAT 28, CRRERE. |07 DA HARBmACy iRl Sk, En
AR AL, e O i TR AR R R (B P ) 155, SR ik 2 b B s
BEECAE. BT EER EES R L, PR ESEIE . 18
H TS S st . 5. WP E R LY
P25 P 318 I bR Y AD 6 P9 DA B4R R B R AR A 2, TRk s
RO — Y B PR DA it 2 HCRHAE LA —EL S B
R E S . R R A A PR AR PR3, T LI e R A i
FORE S AD B9 dt . BORIE R LAY AD F a8 o2 ARSI .
JESIE SR (1 AD650)

EHiIAE R (Voltage-Frequency Converter) il i [aldsed 6 7 38 S pp
ey IR FE R ANBEIME SRR, RERH IR R
Peldicy . MWERIE EUREXFR AD B FEE JLF AT LR RSN, R SRR R ]
% i A2 A AT R R R ) BRI B R . R SR B R, T
&, HriedE, (HREESS ol IR SE R AD $#¥k.

LA ARMOE-S A 5 /125 ARMO Ab PR e L A . L EER . (1)

32bit jE A RISC AbFEES, MeiERY ARM/Thumb fERSAZE, HedpbEeikaeitit. L
SE (real-time) Wik: (2) Jy P 9ir4 FEEE SRAM, T HIESREERRIfF 28 A R
i (3) 7 RS EEE S P % (cache) ZEdE M 4K 700 E) IM 210, (4)
By T (protection unit), FEFIEA AN H Xt F g a8 01T 4 BER R
1; (5) K] AMBA AHB A2k FE01, ShAMEHRMES — b MEdE AL, (6) 3FF
AMBIMEEERE, RS MEEE DB RIHETE S R (1) i s
TN Y, T H 3 FF BIST (built-in-self-test): (8) L EFfk A
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