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C1 = 10 nF 
C2 = 1 nF 
C3 =1 nF 
C4 =10 nF 
C5 = 100 nF 
C6 =10 nF 
C7 = 100 nF 
C8 = 100 nF 
C9 = 100 nF 

Dl = 1N4148 
D2 = 1N4148 
D3 = 1N4148 
D4 = 1N4148 

R1 =22 KQ 

R2 =47 KQ 

R3 =4,7 MQ 

R4 =47 KQ 

R5 = 1 MQ 

R6 = 100 KQ 

R7 =5 KQ 
R8 =470 Q 
R9 =470 Q 
RIO = 10 KQ 

DAFTAR KOMPONEN 

GAMBAR RANGKAIAN I 
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CI = 10 ~lF 
C2 =22 pF 
C3 =22 pF 
C4 = 2200 ~ 125 Volt 
C5 = 1000 ~F /16 Volt 
C6 = 100 nF 
C7 = 100 nF 
C8 = 100 nF 

Dl = IN4148 

R4 =10 KQ 
RII = 100 KQ 

XI = 14 MHz 

DAFTAR KOMPONEN 

GAMBAR RANGKAIAN II 
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8751BH 

SINGLE-CHIP 8-BIT MICROCOMPUTER 
WITH 4K BYTES OF EPROM PROGRAM ·MEMORY 

• Program Memory Lock • Two 16-Blt TImer/Counters 

• 128 Bytes Data Ram • 5 Interrupt Sources 

• Quick Pulse Programming TIoI Algorithm • Programmable Serial Channel 

• 12.75 Volt Programming Voltage - • 64K External Program Memory Space 

• Boolean Processor • 64K Wernal Data Memory Space 

• 32 Programmable 1/0 Lines 

2702"-6-1 

Figure 1. B751BH Block Diagram 
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PACKAGES 

Part 

8751 BH 

".0 
1"1.1 

,,~ 

'Ll 
1"1.4 

"., ,.,., 
'1.1 

"SO 
(UO) 

(no) ".1 

(.HTO) ,,~ 

(L;m) ,,-' 
(10) "." 
(Tt ) 

(;a~) "., 
(RO) 

X"T"-l 

",,-, 
v" 

~oa 
~ ., 

Prefix 

P 
N 

Pin (DIP) 

Package Tn>e 

~O-/'ln Plastic DIP 
«-PlnPlCC 

Vee 
..0.0 (ADO) 

1"0.1 {ADI) 

.c~ ("'2) 

.c-' (Anll 

.c.,(_) 

.c-, (ADO) 

ro.I (1oD6) 

1"0.7 (AD]) 

[AI'" 
""/~ 
~. 

':.1 (.l.I~) 

Pl.' ("'14) 

':.S (A. Ll) 

'1." (A12) 

,:03 (All) 

P'l.l (ltl0) 

1'1.1 (A') 

1'2.0 ~..IA) 

270l'48-2 

... 
COo'IHU 
~~~~~~~~~ 

,.,., 
'1.7 

'" 
He 

(no) Pl.l 

( ... TO) '].1 

(~L) ",J 
(l,) ,. l.4 

(ll) "~ 

N..A (.I.(l.f,) 

....., (..,,) 
f'O..I(~) 

r'G..1 (.f.OJ) 

u.,.,,, 
8751BH c 

Pad (PlCC) 

Figure 2. Pin Connection. 

"'1>""" 
~ 

n..J (",,~) 

.. ~u (AU) 

f"U (All) 

I 
PIN DESCRIPTIONS 

Vee: Supply Voltage." 

V ss: Circuil ground. 

Port 0: Por1 0 is an B·bil open drain bidirectional 1/0 
port. As an output POr1 each pin can sink 8 lS TIL 
inputs. Port 0 pins that have 1 s wrinen to them float. 
ane in that state can be used as higl>-impedance 
IOPUIS· . 

Por1 0 is also the multiplexed low·order address and 
data bus during accesses to e<lernal Program and 
Data Memory. In thIS applIcation it uses strong inter
nal pullups when emitting 1 s, and can source and 
sink 8 LS TIL inputs. 

Por1 0 also receives the COde byles during EPROM 
p.-ogramming, and outputs the code byles during 
program verification. External pullups are required 

. duri~ program verification. 

8·62 

Port 1: Port 1 is an 8-bit bidireclional 110 port wilh 
intarnal puUups. The Port 1 output bcf1ers can sink! 
SO'Jrce 4 LS TIL inputs. Por1 1 pins that have 1 s 
","nMn to them are pulled hIgh by the internal pull
"p5. and in that slate can be used as inputs. As 
inputs, Porl ; pins that are ~<lerr.ally being pulled 
low will source current (I,L. on the data sheet) t>o
caUs.o of the inlCrnal pulh..:ps. 

Por1 1 also receives the low-o<der address bylas 
during EPROM programming and program veriflCa
ti0n. 

Port 2: Port 2 is an 8-bit bidir~ctionaJ 110 port with 
internal pull ups. The Port 2 output buffers can sinkl 
source 4 LS TIL inputs. Port 2 pins lhal havo 1s 
writlen to them are pulled" high by Ihe intemal pull
ups, and in that state can be used 8S inputs. As 
inputs, Port 2 pins that are e<lernally being puRed 
low Y!'ill source current (IlL. on the data sheet) be· 
cause of the internal pul!ups. 

Por1 2 emits the high-order address byte during 
letches from e<lernal Program Memory and during 
accesses to e<lernal Data Memory that use 1&-bit 
addlesses (MOVX @OPTR). tn this application i1 
uses slrong internal pull<Jps when emitting 1 s.. Dur
ing accesses to eXlernal Data Memory that use 8-bit 
addre .. es (MOVX @Ri), Poo 2 emits the contents of 
the P2 Special Function Register, 

Port 2 also receives the high·o<der address bits dur
ing EPROM p.-ogramming and program V6, if,ca!ion. 
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Port 3: Port 3 is an 8·bit bidirectional 110 port with 
internal putlups. The Port 3 output buffers can sinkl 
&ource ~ LS TIL inputs. Port 3 pins that have 1 s 
written to thMt ar~ pulled high by the internal pull· 
UPS. and in lllat stata can be used as inputs. As 
inputs. Port 3 pins that are eXlernal1y being pulled 
low will sourca currant (Ill. on the data sheet) be
cause ot the pullups. 

Port 3 also saves the functions a! various special 
loatures 01 the MeS o ·51 FamIly, as listed below: 

Port Pin Alternate Function 

P3.0 AXIl (serial input port) 
P3.1 TXD (serial output POrt) 
P3.2 iNTO (axlernal ;,terrupl 0) 
P3.3 iNf1 (exlernal ;,Iemopt 1) 

P3.4 TO (Timer 0 exlernal inpuI) 
P3.S T1 (Timer 1 e<ternal inpuI) 
P3.6 WA (exlemal data memory wrile strobe) 
P3.7 RD (exlernal data memory read suobe) 

AST: Resel input. A high on this pin tor two fT'achine 
cycles while the oscillalcY IS running resels the de· 
vice. 

ALE/PROG: Address Latch Enable oulput pulse lor 
lalching the low byte 01 the address during accesses 
to externa! memory. This pin is also tha p/ogram 
pulse input (PROG) durin9 EPROM programming. 

In no<mai oparation ALE is emitted at a constant 
rate 01 1/6 lila oscillator Irequency, and may be 
used lor eXlamal timing or clocking purposes. Note, 
however, that one ALE pulse is skipped during each 
access to eXlamal Data Memory. 

PSEN: Program Store Enable is the Read strobe \0 
External Program Memory. 

When the 87518H is executing code lrom external 
Program Mef1lO()'. PSEN is activated twice each ma
chine cycle, except that two P:)EN activations are 
skipped during each access to Extornai Data Memo
ry. 

EA/Vpp: Ext..-nal Access enable. fA must be 
~trapped to Vss in order to enable the device to 
lelch code from 81ernal Program Memory locations 
starting at OOOOH up to FFFFH. Note. however. that 
if either of the Lock Bits are prograrnmud. ~ Will b-e 
internally latched on reset 

rA should be strappvd to Vee lot inlernal program 
executJOns. 

This pin also receives the 12.7SV programming sup
ply voltage (Vpp) during EPROM prCXjramrrung. 

XTAL t: Input to Ina inverung oscillator ampldisr. 

8·63 

XT Al2: Output from the inverting oscilato< amplifi
er. 

OSCILLATOR CHARACTERISTICS 

XT AU and XT AL2 are the input and output. respdC· 
livaly, of an inverting amplif"'t which can be conf"J· 
ured fOf usa as an on-chip oscillator. as shown on 
Frgure 3. Either a QUartt C1)'Stal or c8(amic resonah)( 
may be used. More detailed information coocomlng 
the use of the on-chip oscillator is available in Appl~ 
cations Note AP·155, "Oscillators lor Microcontrol· 
lers." 

To driive the device from an eXlemaf dock soorce. 
XT All should be grOUnded, while XT AL2 is driven, 
85 shown in Frgure ~. There are no r~ements on 
the duty cycle of the eXlemal clock signal, sinco \he 
input \0 the int",nal docking circuilrf is through a 
drvide-by·two flip-flop, but minimum and maximu", 
high and low times ~pecified on the Oata Sheet mUSI 
be obsarved. 

1--.--=-1 >:TAl 2 

~-~I--"'-~ XTAlI 

... --------1 V" 

270Z43-J 
Ct,C2 - 30pF :ttopFtorQytt.W. 

- 40 pF 1: to pF lot c., &.tT< A UOt'\ollOn 

Figure l. Oscillator Conn.etlon. 

(XIDNAl 
05CA..LATOR ---~ XT.u.Z 

SICNAl 

,....--- XTAt I 

Figure 4. External Clock Drive Contlguratlon 

DESIGN CONSIDERATIONS 

II an B751BH is replacing 2n. B751H in an eXlsllng 
design. the usar should carelu!ly compare baih dat3 
sheets for DC or AC Char3ctt3nstic diffe(ences. NOls 
that the V1H and IIH specdica~lOns for the EA pin dd· 
ler SIgnificantly between the B751H and 6751BH. 
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ISOLUTE MAXIMUM RATINGS' 

~ent T emperatur. Under Btas .•.. o-c tQ + nrC 
}age T amperatur •.....••.•• -65'C to + 1 scrc 
t8ge on rANPI' P,n to Vss ... -O.SV to + 13.0Y 
i 
,tage on Any Other PIn to VSS .••. ~O.5V to + 7V 
I . 
timum IOl Per 1/0 P,n. " ...•.•....•.• , .15 rnA 

'lier Oissipation ......................... ,. 1.5W 
/,ed on PACKAGE heat transfer limitations, nol 
,~ce power consumplion) 

• Nolice: Str8sSes 8bove looS8 "sled und8f "Abso
lute Maximum RiJlings" may cause p8fTT)8oonl dam· 
a98 to 1M rJevi<;8. This is II S/f8SS rating only and 
funclional opera lion of th8 dBvic8 lit Ihese or any 
other condi/ionS 800ve Ihose indicaled in the opefS: 
tional seclions 01 this specilicallon is not implied. Ex· 
posure 10 absolure maximum rating conditions for 
extended p8riods may affecl dBVrc8 reliability. 

NOTICE: SpeCifications contained within the 
following tables are subject to change. 

I 
C CHARACTERISTICS (TA ~ O'Cto +70'C' Vc~ = 5V + 10',1.- Vss = OV) 

~ -
I mbol Parameter Min Max Unit Te.t Conditions 

'IL Input Low Voltage (Except tA) -0.5\ 0.8 V 

'IU Input Low Voltage EA Vss 0.7 V 

:IH Input High Voltage 2.0 I VCC+ 0.5\ V 
(Except XT AL2, RST, EA) 

':IHt Input High Voltage XT AL2, RST 2.5 Vcc+ 0.5 V XTALI - VSS 

ilH2 Input HIgh Voltage to EA 4.5 5.5 V 

'IOL Output Low Voltage (Note 3) 0.45- V IOl - 1.6 rnA (Note 1) 
(Pom I, 2 and 3) 

)Ol1 Output Low VOltagQhNote 3) 0,45 V IOl = 3.2 rnA (Notes " 2) . 
(Port 0, ALE/PR , PSEN) 

IOH OU'.put High Voltage 2.4 V jlOK = - 80 f'A 
(Ports 1,2, 3, ALE/~ and PSEN) 

'IOHt Oulpul High Voltage 2,4 V IOH = -400~ 

i (Port 0 in External Bus Modo) 

Il 
Logeal0 Input Cunent -1 rnA VIN = OASV 

(Ports " 2, 3 and RSn -
~l 1 Logical 0 Input Cunent (~ - -10 rnA VIN = VSS 

1L2 Logical 0 Input Cunent (XTAL2) -3.2 rnA VIN = 0,45 V XTAll = Vss 

LI Input Leakage Current (POll 0) ±10 ~A 0.45 < VIN < Vee 

'IH Logical 1 Inpul Current (EA) 1 I rnA \ 4.5V < VIN < S.5V 

IIHI Input Cunent to RST SOD 1f'A VIN < (Vee - 1.5V) 
to Activate Resel \ 

ICC I Power Supply Current 175 mA All Out;>uts Disconnected 

Cia PiP. Capacitance 10 1 pF Test Freq ~ 1 MHz 

10TES: 
. Capacitive k>e.cfffllJ 00 Ports 0 and 2 may ~ spuriot.t, noi~ pulses \0 be superimposed on t.,'le VOls of ALE/~ 
nd Ports 1 and 3. TM noise i5 due to external bus capacitance discharging into the Port 0 and Per.. 2 pins when these pins 
nake ,.\0-{) lfansitiona during but operations. k"I the W()(il cases (capacitive loadiOQ > 100 pF), tl"\oe rose pulse on 1M 
IlE/P1fOO pin may exceed O.SV.ln such caUl h. may be ~~able 10 qualIfy ALE with a Schmrn Trigger, Of use an address 
Itch WIth. Schmil1 TrillO"' STROBE input. 
~ ALE/P"ROO refeu lo 8 pin on the 6751BH. AlE reltlu to • :iming signal thC:it is output on the ALE/rrtfOC pin. 
I. UndtK steady 51ale (non'\(lrWotnl) cooditiocu.1cx. tftJst be oX1ernally I.mit&d as follows: 

I.<aximvm 1b. P'" port pin: 10 rnA 
Maximum lex. pel 8-bh pvrt • . 

PO<1 0; . 2S rnA 
Ports 1,2, arod 3: 15 rnA 

Maximum tala! lot f()( all ovtpvt pins: 71 rnA 
110l 6KCeOOS the lest cOrxiiliOl\, VOl may 8l.CHd lh- rela\~ speciftcation... PIl"IS are not yuaranltt-6d to Sink cunont groalttf 
han the lis led ltisl c;oodllJons. 

8·64 
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A.C. CHARACTERISnCS (T" - O"C 10 + 70"C; Vee - 5V ± 10%; Vss - OV); Load Capacilance lot 
PO<1 O. ALE/~. and ~ - 100 pF; Load Capacilance lot All Oth<!' Ovtp<J1S - 60 pFJ 

EXTERNAL PROGRAM MEMORY CHARACTERISTICS 

Parameter 
12 MHzOsc Variable Oscillator 

Units Symbol 
. Min Max Min Max 

l/TCLCL Oscillalor Freque~ 3.5 '. 12.0 MHz 

TLHLL ALE Pulse Width 127 2TCLCL-40 ns 

TAVLl Address Valid to ALE Low 43 TCLCl~40 ,. ns 

TLLAX Address Hold Anar ALE Low 46 TCLCl-35 ' , ns 

TlllV ALE Low 10 Valid Instruction In 233 4TCLCL-l00 ns 

TllPl ALE low to ~ Low 56 TCLCL-25 nS 

TPlPH PSEN Pu:sa Wldtll I ' 215 3TCLCL-35 I os 

TPLIV PSW Low 10 Valid !nstruclion In 125 3TCLCL-125 os 

TPXIX Inpullnstr Hold Ahar ~ I 0 0' oS 

TPXIZ Inpullnslr Floal Mar ~ 63 TCLCL-20 nS 

TPXAV PSEN 10 Address Valid 75 TCLCL-6 ns 

TAVIV Address to Valid Instruction In 302 5TCLCl-115 os 

TPLAZ ~ Low 10 Add'ass Float . 20 I 2Q oS 

TRlRH RD Pulse Width 400 6TCLCL-loo os 

nVLWH WA Pulsa WlOth 400 6TCLCL-l00 os 

TRLDV " 1m Low 10 Valid Oata In .. ' .. 252 ., '\ 5TCLCL-165 ns 

TRHDX .. Oala Hold Mer RD _ .. ' . . - -. 0 . . 

0 -,'. I ns 

TRHDZ Oa la Floa t AIt ar 1m 97 I 2TCLCL-70 ns 

TLlDV ALE Low 10 Valid Data In 517 8TCLCJ,. - 150 ns 

TAVOV Address to Valid Data In .. SBS 9TCLCL-15S os 

TLlWL ALE low to RO Ol WR low 200 300 3TCLCL-SO 3TCLCL+50 ns 

TAv\Vl Address to Rr, Of WR low I 
, 

203 .. 4TClCl-130 \ ns 
.. 

j I I TOVWX Data Valid to \-JR Transilion 23 TCLCL -50 I ns 

TOv\VH Data Valid 10 VIR High 433 7TCLCL - 1 SO I ns 

nvHOX Data Hetd Aher WR 33 T~LCL-SO ns 

TRLAZ RD Low to Address Float ... 0 0 ns 

TWHLH AD Of VIR High to ALE H;gh 43 123 TCLCL-40 TCLCL+40 ns 
" , . , .. , 

8,65 
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r----~--------------------------~---

r---TlHll~ 

AlC--./ ~. / 
I lllPl " lPlPH ----, 
r-'.t.VLL -+- Tl~rv--t I 

P"Sl'H ~ I 't-t- lPLIV . ; ...... --------\ 
-1 ' ~lPXAV ~--------

I --=-r IPLAZ I J TP .. 
TLl . .u-.------_-~ I T"XIX~~ XI. 1.-------.. 

\~---

PORT 0 .l0- ,,7 __ -J 

PORl 2 ________ ~ ~ ___________ A_._-__ .\_~ _____________ )(~ _______ A_._-__ ._'S ______ ___ 

2702<C8-5 

External Program Memory Read Cycle 

'lC f )}--I ______ -:---{ 

- ~lLHU___1 rTWHlH 

\ ...... ___ --J/ 

\'-------/ PSEN -.l t-I ------IlLoY -----1 I ____ --7r= ___ lL_L_W_l~~=_-\ 1:--- 1.L'\" ----il 
'0 1~. _____ ~ __ J)r---------------------

r"'"OV--j h"'HDZ 
--t--TIi:VZ I T;':t1QX--, r-l 

~------,. 

TAVll 

PORT 0 AO-A7 fROU RI OR DPl H-lSTR. IN 

TAVWl 

PORT2 ~ ____________ P_'_.O_-_P_'._7_0_R_'_'_-_'_'_S_r_._O_"_0P __ " __________ J~~ _____ ._.-_._'_S_r_'_O_" __ PC_H ____ _ 

External Oat. Memory Read Cycle 

ALE --[lLHLL~I--------~rllWHLH \'--___ --J/ 

PSEN -.l I I \'--~/ 
r---- 1UWl lWLWH----

1 

PORT 0 

lAVLl Llll.AXJ ~ ~ rlWHOX -
TOYWH 

=>- ,~, 

i' I DATA OUT X X"o-<7 FRO" PCl \:SSrR. IN fllO'" Rl 011 OM.. 

TAVWL I 

PORT2 =>---- "2.0-"1.7 OR A6-.l.1!;1 fROI.! oPH X Ae.-",'~ r~:)1.1 P:::H 

2702<lb-7 

Extern.1 Oat. Memory Write Cycle 
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SERIAL PORT TIMING - SHIFT REGISTER MODE 

TEST CONDITIONS (TA - O·C 10 + 70·C· vee - 5V ± 10%" Vss - OV' Load Capacitance - 80 pF) 

Symbol Parameter 
12MHz Osc Var1able Oscilialor 

TXL)(L 

TQVXH 

TXHOX 

TXHOX 

TXHOV 

OUTPUT OAT'" 

I 

S<l<ial Perl Clock Cycle Time 

().JIpU1 Oala Setup 10 
Clock Rising Edge 

Outpul Data Hold After 
Clock Rising Edge 

Input Data Hold Aller 
Clock Rising Edge 

Clock Rising Edge 10 
Inpot Oata v.rld 

2 

"WRfT( TO SBuf 

INPUT DATA -----"\.C::-;,.r---!J 

t 
Q.().R Rl 

Min Max Min 

1.0 12TCla. 

700 I OTCla. - 133 
" 

50 2TCLCL-117 

I a 0 

700 

1 

Shift 8egister Mode Timing Waveforms' 

-j r- rCHCL 
r:-----;" , 

External Clock Drive Wavetorrru 

8·67 

Max 

1 
10TClCl-133 

" 

27024a_~ 

Unitt 

"s , 
no 

I· 
ns 

ns 

nS 

• 



8751BH 

EXTERNAL CLOCK DRIVE 

Symbol Parameter Min ""ax Unit. 

llTCLCl OsciliatOf Frequency 3.5 12 MHz 

TCHCX High Time 20 ns 

TClCX Low Time 20 ns 

TClCH Rise Time 20 ns 

'TCHCL Fall Time 20 ns 

EPROM CHARACTERISTICS 

Programming the EPROM 

To be prQgr ammed. the part must be runrWng with a 
4 to 6 MHz osciliatOf. (The rea50n the estiliatOf 
needs to be running is that the internal bus is being 
used 10 transler address and p<ogram data to app<o
pflate internal regiSters.) The address 01 an EPROM 
location to be programmed is applied 10 Pm I and 
pins P2.0 - P2.3 01 Port 2. while U,e code byle 10 be 
programmed into thai location is applied to Port O. 
Tho othor Port 2 and 3 pins. and AST. PSi:N, and 
EA/Vpp should be held al Ihe "Program" ~s iodi- . 
cated in Table I. ALE/~ is pulsed low to p<o
gram the code byte into me addressed EPROM lo
catIon. Trle setup is shown in FJ9U1e 5 .. 

Normally EAlVpp is held al a logic high Ufltil jusl 
belore ALE/PAOG is to be pulsOO. Then tANpp is 
raised to Vpp, ALE/J5RLXi is pulsed low, and then 
f"lilVpp is returned to a valid high voltage. The volt
age on the iOANpp pin musl be al the valid WVpp 
high level belOfe a vBrity is attempted. WaveiOlms, 
and detailed timing specifICations are shown in latec _ 
seclions of this data sheel 

Note that the EAlVpp pin must not be allow"'; to go 
above the maximum spacifled Vpp lev&l kx arrt 

B·L6 

AC TESTING INPUT/OUTPUT WAVEFORMS 

2.' =X2.0 2.o)C 
0.5 TesT POtHTS D.! 

O •• ~ v ________ -C 

2702~-'O 

AC ""PUb du~ I.~t.ng •• ~ I' 2411 lot • Io9c -,~ and 
O .... 5V lor Ilc>t;)oC "0-. lllT'WlQ rT1ooU.SU'.m.nu lUI m.;r,00I.' 2.0V lew' 

• ~oC -I"~ and O_8V lOt. 'ogoC -0-, • 

amount of time. Even a narrow glitch above that voa· 
age level Cdn cause permanent damage to the de
Vice. The Vpp source should be well regula/ed ar.':; 
free 01 glitches. 

270248-11 

Figure 5. Programming the EPROM 

.' 
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T.ble 1 EPROM Programming Mode. 

MODE 

Program Coda Data 

Venfy Code DJt. 

Program Enoyption Table 
Use Addre",es ()"I FH 

Program lOCk x-I 

Bits (LBx) x-2 

Read Signature 

HOTES: 
"I" - V.lbd high 'Of fhal pin 
"0" - Valta' \ow IOf tn41 pin 
''Vpp'' - + 12.7SV to.25V 

RST liSEN 
AlEJ 
PROG 

I 0 O· 

I 0 I 

I 0 o· 

1 0 O· 
1 0 O· 

I 0 1 

m 
Vpp· 

P2.7 P2.! . P3.6 P3.7 

Vpp I 0 I I 

1 0 0 I I 

Vpp 1 0 0 1 

Vpp 1 1 1 1 
Vpp 1 1 0 0 

1 0 0 0 0 

• ALE/PRl% 's pulwd low 10' 100 uS lor programming. lQu;ck·Pulse Programming"') 

QUICK-PULSE PROGRAMMINGTIoI 
ALGORITHM 

The 8751 BH can b<l programmed using the Quick· 
Purse Programming Algonthm for microcontfoIl8(s. 
The leatures of the new programming mathod are a 
lowe, Vf>p (12.75 volts as Compared to 21 volts) and 
a shorter programITling pulse. It is possible to pro
gram the entire JK Bytes 01 EPROM mamc<y in Ie" 
than 13 secOnds with this algorithm 

To program the part using the new a)5G"thm. Vpp 
must be 12.75 j: 0.25 Volts. AlE/PR is pulsed 
low lor 100 fLseconds. 25 times. Then. the byte just 
prog'ammed may b<l verified. Aft .... programming. 
the en", e i1fray should be verifiOO. The Program 
Lock features are prograrrvned using the same 
method. but with the setup as shown in Table 1. The 
only diNerenee in p<ogramming Lock leatures is that 
thB Lock featurc3s cannot be directly verified. In
stead. venfication of programming is by observing 
that tn~( features are enabled. 

PROGRAM VERIFICATION 

If tna Lock Bits have not beeo programmed. the 00-

chiP Program Memory can be read out for verifICa
tion purposes, it ddsired, ~ther during or after the 
programming ?perauon. The address o~ the Program 
MemO<)' location to bd read is appfied to Port 1 and 
pins P2.0 . P2.3. ThU other pins should be hold at 
tho "Vanfy" lovels indicated in Table 1. The coo-
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tents of the addressed locatioo will come out on Pori 
O. EJC1emal pullups are required on Port 0 fO!" this 
operation. (If the Encryption Array in tne EPROM 
ros bOdn p<ogrammed. the data present at Pori 0 
Will be Code Data XNOR Encryption Data. The user 
must know the Eneryptioo Array contents to manual
ly "unencrypt" the data during veriiy.) 

The setup. which is shown in FtgVfe 6. is the same 
as fex p<ogramming the EPROM except that pin P2.7 
is held at a logic low. ex may be used as an ac:ive 
low read strobe. 

·W 
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FI~ure 6. Verifying the EPROM 



8751BH 

i PROGRAM MEMORY LOCK , 

I 
The two-Iovel Progtam Lock system consists of 2 
Lock bits and a 32-byte Encryption Array which ate 
used to protect the program memory against soft· 

\ ware piracy. . 

, Encryption Array 

. Within the EPROM array are 32 bytes 01 Encryption 
, Array that are initially unprogrammed (all 1 s). E--t 

1 

lime that a byte is addressed during a verify. 5 ad· 
dress lines are USed to select a byte of the Encryp
tion Array. This byte is then exclusive· NORed 
(XNOR) with the code byte, creating an Encrypled 
Verify byte. The algorithm, with the array in the 1Xl' 

programmed state (all 1 s). will relurn the code in its 
original, unmodified lorm. 

It is recommended thai whenever the Encryption AI· 
ray is used, at least one 01 the Lock Bits be Pfo
grammed as well. 

Lock Bits 

Also included in the EPROM Program L'ock sclleme 
are two Lock Bits which fundon as shown in 
Table 2. 

Table 2 Lock Bits and their Features 

Lock Bits 
Lagle Enabled 

LB1 L62 

U U Minimum Program Lock features 
enabled. (CoOO Verify will still be , 
encrypted by the Encryption I Array) 

P U MOVe •.. ;!ructions executed Irom 
external program memory are 
disabled from fetching code bytes 
from internal msmory .. tA is 

- - sampled and latched on r.sel 
and IUMe< programming 01 the 
EPROM is disabled 

P P Same as above, but Verify is also 
disabled 

U P Reserved for Future Definition 

-,P Programmed 
U - Unpa:l'Qrammed 

1 

8-70 

j 

To ensure proper funcllonality 01 the chip, the inte;. 
nally lalched value 01 Ihe ~ pin mustagr96 with Its 
external state. 

ERASURE CHARACTERISTICS 

This device is in a plastic package without 8 window 
and. therelore, cannot be era sod . 

Reading the Signature Bytes 

The signature bytes are read by the same procedure 
as a nOfmal verrilcatlon of locations 030H and 031 H, 
except that P3,6 and P3.7 need to be pulled to a 
logic low. the values returned are: 

(030H) 
(031H) 

89H indicates manulactured by Intel 
51H indicates 8751BH 



inter 8751BH 

EPROM PROGRAMMING AND VERIFICATION CHARACTERISTICS 
(TA ~ 21'C to 27'C, vee - s.ov :t 10%, Vss - OV) 

Symbol Pa.rameter Min MOl 

Vpp Programmtng Supply Voltage 12.5 13.0 

IPP Programming Supply Current 50 

1/TCLCL - Oscillalor Frequency ~ 6 

TAVGL Address Setup 10 !'RL>(j Low 48TCLCL 

TGHAX Address Hold After PROG 48TCLCL 

TDVGL Data Setup to PROG Low 48TCLCL 

TGHDX Data Hold After PROG 48TCLCL 

TEHSH P2.7 (ENABLE) High to Vpp 48TCLCL 

TSHGL Vpp Setup \0 PROG Low 10 

TGhSL V pp Hold After PROG 10 

TGLGH PRQG Width 90 110 

TAVOV Address to Data Valid 48TCLCL 

TELOV ENABLE Low to Data Valid 48TCLCL 

TEHOZ Oa.a Float After ENABLE 
I 

-
0 48TCLCL 

TGHGL PROG High to f5ROG Low 10 

V(RlfK.ATlON 

Unit. 

- V 

rnA 

MHz 

"sec 

- "sec 

)'Sec 

"sec 

~~.~~~·.~--1~~"DOI<~(SS :~r---j~~J.OO+1~£SS=)>--
r I T"YOY 

MR10------~=_t:~{==~~~,~·~~~:'~==~~~---------1:~O~"T~"~OU~T==~---------
TOVq,.!...j~ 25 --, ~TCHOX '1 

_ TAvCl Pt.llS(S~ TG~X Al(/PROC ~~;-----___ --+-___ -;--__ _ 

. TSHCL rl 1-- iCl-iSL 
lQ.CH ~ TCHCl I 

[;.('1" lr v'" I ~,-__ ...;(A-,/ __ "-"ICH ________ -i ______ ---'-___ -:-__ _ 

1r-__ IT_"_S" ___________________ IT_L_O_V"'1 l- -, l-T(HQZ 

p~.7 1 '{V' 
----~, I ,~ ___ -{< 

210248-IJ 

EPROM Programming and Verification Wav.forms 
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General Description 
The AOC0601, r "'OC0602. Aocoe03. AOC06C4 and 
ADC080S 1/' CMOS 8·bi\ succe~e app<oximation AID 
conve(\ers tNt us. a diHecential potentiometric laddsl
sl(l\llar to the 256R p<oducts. These convsl1els ale df)
~ned to allow operation with !he NSCSOO and INSa060A 
derivative control bus with TRI.STATE' ou\pl.ll latches di. 
I&Ctr( drMflQ thl datA bus. These AIDs appeal likl momory 
Io::~llon, or 110 potU to the microp<ocesSO< and no Intel' 
taciflQ lo9ic Is n&&ded. 

Oilfsllntial anal~ votu~. Inputs allow increasing thG com
mon-mode rejection and oHsettiflQ the anal~ ZSIO Input 
vo/tage value. In .ddition, !he vol1&91 relerence input can 
be adjusted to allow encodiflQ any smaller analO9 vOl1&g e 

span 10 !he lull 6 bits 01 resolution. 

Features 
• Compatible ,.;~, 8080 J'p derivatives-<1O interlacin~ 

lo9ic needed· access time. 135 /IS 

• Easy IntE><1ace to all miaop<ocessors. or opelates 
~st.and alone" " 

Typical Appllcatlons 
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Part 
Numb., 

AOCOBOI 

AOC0802 

" 
" 
• 

, 

• DiHelontial .nal~ vol1&ge Ir:puts 
• L09ic inputs and ou~ts moet both ).lOS and TIL velt· 

age level spec"~ations 
• WOti<s with 2.SV (U.133G: voltage lelerence 

• On-chip clock genetalor 
• OV 10 5V anal09 inpul volta~e lange with sin,le 5V 

supply 

• No 1010 adlust requiled 
• 0.3' stand aId width 20·pin DIP package 
• 20-pin molded Chip carriel or small oueline package 

• Operates ratiom<!tricalty or with 5 VOC. 2.5 Vrx;. 01 ana-
109 span adjusted voltago Islerence 

Key Specifications 
• Resolution 

• Total error 
• Convorsion time 

" i 
, . liQ 

J 

6 bits 

! 'I. LS3. ± 'II lS3 and ! 1 LS9 

100 J's 

'U.,O\t(J1 

• tU 'I\O~,hO' 
, .. ,I aPt In .... 
.'.ll' 1t"",T .ou", AU" 

,>"" 1."",11 

UilolCflltl.'l 

, I 

1-t ",u'" 
-~ r-o,"u ... tI·" 

II • • , 

TVM/ ~ 7t - 1 

ErrOl Spcclr!catlon (Inc Iud .. Full·Scalo. 
Zero Error, and Non-Linearity) 

Ful~ 

Scal. 

Adjusted 

± '/. lS8 

VRUl2 - 2.500 Voc VR£F/2 - No Connection 
(No Adlultmont.) (Ho Adlustments) 

If,---:,-. ,-.~ AOC080J :t'l, lS3 

, , 

AOC08C4 

AOC080S 

:: , LS3 

:t' LS3 



. . I .. 
~bsolute Maxlmuf11 Ratings (Nola I I & 2) 

- 5S'C 10 + ISO"C I MlUt.ary/A.ro.p.N • .,.clt1.d d.vlc .. ar. "qulr.d, Slora~, TemporalUlI Ran<;;o 

conuct the - Hallonal Semlconduclor Sal .. Orflcel Package Dissipation II T A - 2 S'C 675 mW 

C(ltrlbllton for IVlr.ablllty and .pKltlcallona.. ESO Suscep!Jbility (Nola 10) ,,' 
800V 

Sr.Wt Vo~..a~a 01cd (Nola 3) . e.sv 
~~g.;~ .:...... . .". 

-O.:lV 10 + lev 
Operatln9 Ratings (NoleS I &2) . 

.:l.o;lc ContrOl InPuts : Temp;lratur8 Ran<;;e . T~IN~TA~Tw.x 
~ AI. O\M( Input Ind o..1:;Jvt.s. ; . : -O.'JV 10 (Vcc+ 0.:lV) AOC0601/02U -5S'C~TA~+12S'C 
'L&ad Tamp. (Solderln<;;. 10 seconds) AOC0601/02/0:l/04LCJ -~O"C~TA~ +8S'C 
CwJ-.1n-U~ PackAge (plastic) 25O'C AocoeOI/02/0:l/05LCN - ~O"C~ T A~ + 8S'C 

.. DJ&I.In-Unol Pickage (cEH'amic) 'JOO"C AOC0604LCN O"C~TA~ + 70"C 

- Su1lce Mount Plchg8 AOC0802/0:l/04LCV O"C~TA~ +70"C 
V&+JO( Pt\&s. (60 seconds) 21S'C AOC0602l0:l/04LCNM O'C~TA~ +70'C , Infrared (IS seconds) 22O'C Range 01 Vee ~.S VO(; 10 6.:l VO(; 

Electrical Characteristics 
The fono-,..-In<;; s~tIons appty forVcc-S VO(;, T"'UN~TA~TMAX and ICLK-540 l<Hz unless otherwise spocifiod. 

Parameler Condition. Min Typ Max Units 

~I: Total Adjusted Error (Nota 8) Witll Full·Scale Adj. ± '/. LSS 
(See Section 2.S.2) 

}.(;0J802: Total Unadjusled Error (Note 8) VREF/2 - 2.Soo VO(; : '/. LS3 

}.(;OJ8O:l: T9tal Adj-Jsted Error (Nola 8) With Full·Scale Adj. ± ,/, LS3 
," -. (See Seclion 2.5.2) 

I-IX::CSOJ,: TOLaI Unadjusted Error (Note 8) VREF/2 - 2.500 VO(; :1 LS3 

-A0C:0805: Total Unadjusled Error (Note 8) VREF/2·No Conneclion :!: 1 lSS 

· Vpg./2 Input Resistance (Pin 9) AOC0801/02/0:l/05 2.5 8.0 l<O 
AOC0804 (Nole 9) 0.75 1.1 l<O 

~ Input Voltage Range (Nole ~) V( +) or V( -) Gnd-O.OS VCC+ 0.05 VO(; 

• CC Common-Mode Error Over Anal~ Input VolLage I ± ,/" ~ '/. LS3 
Range 

~ Suppty Sensitivity Vee- 5 VO(; ± 10% Over ± ,/" ~'/. LSS .. Allowed VIN( +) and VIN( -} 
Voltage Range (Note 4) 

:,AC Electrical Cliaracterls~lcs 
.. n... fol~ spociflClltlon, appty lor Vee - 5 VO(; and T A - 2S'C unless otherYIise specified. 

-!ymbol Parameler Conditions Min Typ M;lX Unll. 

.~ Conversjon TIme fcuo: - 6-10 l<Hz (Nole 5) 103 114 )IS 

Te Convers>on TIme (Nole 5. 6) 66 7:l I !let. >( 

· b.x Clock Fre-:;:uency Vee - 5V, (Nole 5) 100 5-10 1450 l<Hz 
Clock Du1y Cycle , (Note 5) ~O 60 % 

at. ~ . Conversjon Rale In Free-Running !NTH tied to \WI witll 8770 9708 conv/s 
1 •• _ •• Mode ~ - 0 VO(;. fcuo: - 6-10 l<Hz 

_~l: Width of Wri Input (SLart Pulse Width) ~ - 0 VO(; (Nole 7) 100 ns 

\00: Acce~ TIme (Delay from Fallin<;; Cl-loopF 135 200 ns 
Edge of 1m 10 Output Data Valid) 

~~. TRI-STATE Control (Delay Ct. -10 pF, RL - 10k 12S 200 ns 
." from Risin<;; Edge of 1m 10 (Soe TRI·ST ATE Test 
")f" • 

H~Z Stale) . CirC\Jils) 

-~ ~~from Fallin<;; Edge 300 ~SO ns 
of or 1m to Resel 01 mTli 

~ Input CapaciLance of L","ic 5 7.5 pF 
Control Inputs 

CoJr TRI-STATE Output 5 7.5 pF 
Capacitance (Oala Buffers) 

CO+rrROL INPUTS {Note: ClK IN (Pin ~) Is Ihelnput of a Schmit1 triqger drcvlt and is Iherelore specifiod separalety) 

V,. (I) L~lcaf M 1 M Input Voltage VCC- 5.25VO(; 2.0 15 VO(; 
(Except PIn ~ ClK IN) 

> o 
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AC Electrlci'll Characteristics (Continued) " 

. in.lo~"pecmcatlons ~.,ply fOC' Vo:; - 5VOC and TIJIN ~ T" ~ TIJ,IJC, unloss olhorwiso apodn<X!. 

Symool. pora'mtltr. Condition.. . ~In iyp ~Iax 
CONTROL INPUTS [Not"'i ClK IN (Pin ~) .. s Ihe input of , Schmin lTi9901 cilC\Jit and ~ Ih~el()(o spocifl<X! soparsloty) 

YI/oI(OI LC)91c&1"Q"lnputVotlAQ8 Yo:;-05VOC O.B 

. ",' (E:.ccept Pin" elK IN) 

11/01 (1) 

11/01 (0) 

L~ M 1 M Input Cvn'enl 

(A1f Inputs) 

!O'i/ical MO" Input CulTenl 
(All Inputs) 

CLOCK IN AND ClOCr. R 

Vovr (0) 

Yovr (1) 

elK IN (Pin ") Positive Goir>Q 
Threshold Yoltage 

ClK IN (Pin ") N~ativ8 
Going Threshold Voltage 

elK IN (Pin .) Hysl9lesis 
('/r+)-('/r I 
lC)9ical "0" elK R Output 
Voltage 

logical Ml" elK R Out;>ul 
Voltage 

DATA OUTPUTS AND lNfR 

Yovr (1) 

Vovr (1) 

lO'i/ical"O" Ovtput Volla~e 
Os ta Outputs 

l'fffil: Output 

TRI·ST A TE Disabled Output 
LeakaQ6 (An Oala 8uH9Is) 

10 - 350 "A 
VCC-4.7SVOC 

10- -350 "A 
Vee- 4•7SVoc 

lour - 1.6 rnA. Vee - ".7S Yoc 
lour - 1.0 rnA. Yo:;- ~.7S Yoc 

10 - -350 "A. Yo:; - ~.7S Voc 

-I 

2.7 

1.5 

0.6 

2.4 

2.4 

4.5 

-3 

0.005 

0.005 

::1.1 

1.B 

1.3 

3.5 

2. I 

2.0 

O.~ 

0.4 
0.4 

ISOURce: V OUT Short 10 Gnd, T A - 2 S'C ~. 5 I 6 I 

Unll. 

Vrx; 

ISINK Vovr ShOrt 10 Vcc. TA -2S'C 9.0 16 I """cc ! 
__ ~~~we~~R~S~U~P~P~L~Y ________________ ~ ______________________ -r ____ ~ ______ ~ ______ r-_____ I 

Icc Supply CutTenl (Includes fClK - 640 kHz, I 
ladd9(CuTenl) VREF/2-NC. T,,-2S'C I 
A~B01/02/03/04lCJ/OS 

ADC:OSC4 lCN/LCV IlCWM 

and C'S - SV 
1. I 

1.9 
I.B 
2.S 

N-ot. 1: ~ U&..IlI"T'UT\ R.~ hX,.ale WrwU b9y0nd .. t..;1'I d-a"....Q. to tr'oI o.,..,ce ~y 0C'c;\.I'. OC .I'\/'j AC .~"1T'C.1 ~.~ 00 N)t.Wy w"-"Ioc-'.::r"'q 

"'" ~ ~ it>..,.oNd _''''Q~. 

I 
I 

I 
JIro'.o t. l; ... ,.......... 6c;.j", UM u.. ..,.,.,...,..,.. from V cc \0 Crd .I'd I\A. .. typ.C &.l br ... ~ c:JQ-n V()tla 0-- 04 7 V oc- I 
I'<> I. ~ F 01 V.,( -) ~ V.,( + ) .... <I9t&i """"" <06.0 .... boo 00:>0 0000. T"", ~ JSoO.. ". bod 10 .. "" ."" b;l """ 1_ bloCk ~Q' vnl ~ .... 10"-'" 
COI"'O..d lor ~ ~ ~ ~ ~ 0'09 ~ 0"CV"d 01 ~ cJri,od... O'OQ ora.l- ""''' ~ Vo:; ~. S. c...".t\J. ~ l .. lIIt"oQ _t \ow Vo:; ..,.... ... , (~.M 
u ~ Nv-J ~ i-9JtI (SV') c.&.n ~ D"W ~ doodoor \0 ~-~ I' .,.I.,rtal.cf I~.rv .... tl"rd u"""" ~ tot .~ inpt..,t. ~ fvI·"'~~ n.. I 
~ .,&0.., 50 "'v ~ bLu 01 ~ cfroo,d... n .. n"IoUM INI •• Iot"q II ~ &l\A1oQ V~ dooH N:)( 'IC~ V'of ~ ~ bot mot. IJ"\4I'I $0 mV ....... c::..tCPJ 
Q::ld.e .... t;..e to'Tee1.. To ~ &11 ~. 0 'Icc to $ '10:: w-.ovt ~Q4 '&/"'1Q4 .. U--"OI'I ,~ •• ~ ~ ~QoI 01 ".IiI$O Vex; 0-.-_ I~~ 

""'" Oono. ....., ..,.... ""'. &I'd ~ 

JI'.ot. f";.~" ~...-,(....d II leu< - 6-40 ~H.L AI ~ ciod. "'~. &CCV'ICY c.n 009'.0.. For \0-., c;b:::t. .. ~ .. ~ Q...1y ~14 Irro'\J Uf\ bJ 

.~ 100 lonrJ" Ir\oI ~ dcd. rq.. ~ nt.rv.l 01 ~ c\X" """" ritTw inlt/<V.J. r"O I.-U ~ 27S na.. 

)140~ t:: ~ an.~ ttM1 pJw. t..C ~. c;icO. ~ rrwy b4 r~ed b4'or-. trw ""~I ~ ~ .... , .r. ~ '0 ,l&tt ~ ~ p-~ TN I 
,10<1 ~ 10 r-->y Ioto'>od, ... F~ I oN ~ 2.0. • I 

I 110 .. 7: Tho ts I-Qo.A 10 .~ 10 tn.;<.o< .... ~ .~ """" oN a-."" ............... ~ on .... \1;';\ "", ... -c<1\. M wt>I!tw+t -'do ""'w ..... -... -4 """ 

..... ~ In • ro-< moo. ond ............ 01 ~ • ....,.,04 bot ..... ""'" 10 I'Qt\ ."'.".,... '" ..... ~ "", ... 1_ ...,....,. 0..0-"",). 

_ a: Noo-oe "'..-- 1Vo.~ ... .-0 ..:\vol 1_ -=- 2.S.I~ To "" ...... 0<0 C<>Oo .10",,", .".b;l "'<>JI """'_ ... ~ 2.S .od F9JY S. 

Wet ... k,.,... VPIO/Z ~ i: "" c:.nc_ pc:.nt ol • twQ , ...... '0' ~ ~ad from 'ICC to g-o..r<S. E.ct\ ' • .,.tor" 2.2'\... • .-c~ lot t:r'>.e ~lCJ ~. -.;II 
,...;.w II I .... 1 .... _ \"QI,j\ r..,;.,w.;.. 10 ........... 01 .... ...., eQ.A/ , __ ..,.... 

I 
1 
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WR CTRL REG 
WR DATA REG 
RD CTRL REG 
RD DATA REG 
TIME DELAY 
DSPI 
DSP2 
DSP3 
DSP4 
BUFFER 
INPUT 
PRINT COUNTER 

MAIN: 

LOGO: 

MEASURE: 

READ PI: 

REAL DISP: 

Listing programs 

EQU 2000H 
EQU 200IH 

% Inisialisasi prosesor 87C5I & 
LCD ~j 

EQU 2002H 
EQU 2003H 
EQU 2IH 
EQU 22H 
EQU 23H 
EQU 24H 
EQU 25H 
EQU 28H 
EQU 29H 
EQU 30H 

ORG OOOOH 
AJMP MAIN 

ORG IOOH 

MOV SP,#70H 
ACALL INIT LCD 

MOV A,#OOOOIIOOB 
ACALL CTRL OUT 

ACALL CLEAR DISPLAY % mencetak header logo % 
ACALL PRT TITLEI 
ACALL DELAY 5S 
ACALL CLEAR DISPLAY 
ACALL PRT TITLE2 
ACALL DELAY 5S 

ACALL CLEAR DISPLAY 

ACALL READ PI 
MOV BUFFER,INPUT 
ACALL TOTAL RESULT 
ACALL DELAY 2S 
SJMP MEASURE 

PUSH DPH 
PUSH DPL 
MOV A, PI 
MOV INPUT,A 

CLR C 
SUBB A,#3 
JNC REAL DISP 
MOV INPUT,#O 
SJMP EXIT RD PI 

MOV A,#255 
SUBB A,INPUT 
MOV INPUT,A 

% membaca ADC dan 
menampilkan di LCD % 

% membaca pada Port PI % 



HIGH DISP: 

LOW DISP: 

EXIT RD PI: 

TOTAL RESULT: 

PRT TITLEI: 

CLR C 
SUBB A,#200 
JC LOW DISP 

SJMP EXIT RD PI 

MOV A,INPUT 
MOV B,#6 
DIV AB 
MOV INPUT,A 
POP DPL 
POP DPH 
RET 

PUSH DPH 
PUSH DPL 

MOV R7,#O 
ACALL LOCATE 1 
MOV DPTR,#OUTPUT 
ACALL OUT CHAR 

MOV R7,#O 
ACALL LOCATE2 
MOV DPTR,#OUTPUT2 
ACALL OUT CHAR 

MOV R7,#5 
ACALL LOCATE2 
MOV A,DSP3 
ACALL DATA OUT 

MOV R7,#6 
ACALL LOCATE2 
MOV A,DSP2 
ACALL DATA OUT 

MOV R7,#7 
ACALL LOCATE2 
MOV AT DSPI 
ACALL DATA OUT 

POP DPL 
POP DPH 
RET 

PUSH DPH 
PUSH DPL 
MOV R7,#O 
ACALL LOCATEI 
MOV DPTR,#HEADERI 
ACALL OUT CHAR 
MOV R7 T #O 
ACALL LOCATE2 
MOV DPTR,#HEADER2 
ACALL OUT CHAR 

Listing programs 

'l, mencetak hasil 
pengukuran di LCD % 

% mencetak Header 1 't 



PRT TITLE2: 

ACALL DELAY 5S 
ACALL CLEAR DISPLAY 

MOV R7,#O 
ACALL LOCATEl 
MOV DPTR,#HEADER3 
ACALL OUT CHAR 
MOV R7,#O 
ACALL LOCATE2 
MOV DPTR,#HEADER4 
ACALL OUT CHAR 

ACALL DELAY 5S 
ACALL CLEAR DISPLAY 

POP DPL 
POP DPH 
RET 

PUSH DPH 
PUSH DPL 

MOV R7,#O 
ACALL LOCATEl 
MOV DPTR,#HEADER5 
ACALL OUT CHAR 
MOV R7,#O 
ACALL LOCATE2 
MOV DPTR,#HEADER6 
ACALL OUT CHAR 

ACALL DELAY 5S 
ACALL CLEAR DISPLAY 

MOV R7,#O 
ACALL LOCATEl 
MOV DPTR,#HEADER7 
ACALL OUT CHAR 
MOV R7,#O 
ACALL LOCATE2 
MOV DPTR,#HEADER8 
ACALL OUT CHAR 

ACALL DELAY 5S 
ACALL CLEAR DISPLAY 

POP DPL 
POP DPH 
RET 

Listing programs 

% mencetak header 2 i 



INIT LCD: 

DELAY LOOP: 

DEL LOOP: 

CLEAR DISPLAY: 

DELAY 5S: 

PUSH DPH 
PUSH DPL 
PUSH PSW 
PUSH ACC 
MOV RO,#OFFH 
ACALL DELAY LOOP 
MOV A, #OOlllOOOB 
ACALL CTRL OUT 
MOV RO,#50H 
ACALL DELAY LOOP 
MOV A,#OOlllOOOB 
ACALL CTRL OUT 
MOV RO,#50H 
ACALL DELAY LOOP 
MOV A,#OOlllOOOB 
ACALL CTRL OUT 
MOV A,#OOlllOOOB 
ACALL CTRL OUT 
MOV A,#OOOOlOOOB 
ACALL CTRL OUT 
MOV A,#OOOOOOOlB 
ACALL CTRL OUT 
MOV A,#OOOOOllOB 
ACALL CTRL OUT 
POP ACC 
POP PSW 
POP DPL 
POP DPH 
RET 

PUSH DPH 
PUSH DPL 
DEC RO 
NOP 
NOP 
NOP 
CJNE RO,#OH,DEL_LOOP 
POP DPL 
POP DPH 
RET 

PUSH DPH 
PUSH DPL 
MOV A,#OOOOOOOlB 
ACALL CTRL OUT 
MOV RO,#OFFH 
ACALL DELAY LOOP 
POP DPL 
POP DPH 
RET 

PUSH DPH 
PUSH DPL 
PUSH ACC 
PUSH PSW 

Listing programs 

% inisialisasi LCD % 

% membersihkan layar 

% delay 5 detik t 



DELI: 
DEL2: 

DELAY 2S: 

DEL3: 
DEL4: 

DELAY 1S: 

DEL5: 
DEL6: 

DELAY: 

DEL7: 
DELS: 

MOV A,#OFFH 
MOV B,#OFFH 
DJNZ B,$ 
DJNZ ACC,DEL2 
DJNZ R5,DEL3 
POP PSW 
POP ACC 
POP DPL 
POP DPH 
RET 

PUSH DPH 
PUSH DPL 
PUSH ACC 
PUSH PSW 
MOV R5,#06H 
MOV A,#OFFH 
MOV B,#OFFH 
DJNZ B,$ 
DJNZ ACC,DEL4 
DJNZ R5,DEL3 
POP PSW 
POP ACC 
POP DPL 
POP DPH 
RET 

PUSH DPH 
PUSH DPL 
PUSH ACC 
PUSH PSW 
MOV R5,#03H 
MOV A,#OFFH 
MOV B,#OFFH 
DJNZ B,$ 
DJNZ ACC,DEL6 
DJNZ R5,DEL5 
POP PSW 
POP ACC 
POP DPL 
POP DPB 
RET 

PUSH DPH 
PUSH DPL 
PUSH ACC 
PUSH PSW 
MOV R5,TIME DELAY 
MOV A,#OFFH 
MOV B,#OFFH 
DJNZ B,$ 
DJNZ ACC,DELS 
DJNZ R5,DEL7 
POP PSW 
POP ACC 
POP DPL 

Listing programs 

% delay 2 detik % 

% delay 1 detik % 



HEADERI 
dicetak di LCD 10 
HEADER2 
HEADER 3 
HEADER 4 
HEADER5 
HEADER 6 
HEADER7 
HEADER8 
OUTPUT 
OUTPUT2 

POP DPH 
RET 

Listing programs 

DB 'MICROCONTROLLER ' % Karakter yang akan 

DB ' DRIVEN 
DB ' DIGITAL IODIUM • 
DB • TESTER 
DB 

, 
DESIGNED BY: 

DB • ANGKA WIJAYA 
DB , FTE UNIKA 
DB , WIDYA MANDALA , 
DB • IODIUM CONTAIN • 
DB • ppm 

END 
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2.4 Instruction Outline 

Table 5 List of instructioM 

Code Execu· Instructi on Function ticn 

"' fVW 0'7 0'6 O's D', 0'3 0'2 D', OBO time 

Clears all display and returns cursor to 
(') Display clear 0 0 0 0 0 0 0 0 0 , home position (address ,0) 1.64 m\ 

Returns cursor to home position. Shifted 
(2) Cursor Home 0 0 0 0 0 0 0 0 , · display returns to home position and DO 1.&41'", 

RAM contents do not change. 

Sets direction of cursor movement and 

(3) Entry Mode Set 0 0 0 0 0 0 0 , ;t, s whether display will be shilted when data '0 III 
is written or read 

(4) Display ON IOFF 
Turns ON/OFF tot. I display (D) and cursor 

0 0 0 0 0 0 I 0 C • (el. and ma,es cursor position column start '0 III 
control 

blinking (S) 

Moves cursor .nd shifts display without 
(5) eursorlDisplay Shift 0 0 0 0 0 , I:C fl."'... · changing DO RAM contents 4{) ~s 

Sets 'ntedace data length (DL) 
(6) Function Set 0 0 0 0 , Dl , •• ps 

(7) CG RAM Addle" I Sets CG RAM ()ddre~s to stC'Ht trilnsmitting 
0 0 0 , 

ACG or receiving CG RAM data 40 )J~ 

Set 

(8) DO RAM Address Sets DO RAM address to start transmitting 

Set 
0 • I ADD or receiving DD RAM data 40 III 

Reads BF indicating module in internal 
(9) SF/Address Read 0 I Sf AC operation and AC contents (used lor both o ).ls 

eG RAM and DO RAM) 

('0) Oat. Write to CG Write, data into DO RAM or CG RAM 

RAM or DO RAM 
, • Write Data .410 Ils 

(11 ) Data Re.d from Reads data from DO RAM or CG RAM 
CG RAM or DO , , Read D.t. 40 ~s 

RAM 

. : Inv.lid bit lID = 1 Increment e=1 Cursor ON Rll K 1 : Right 'hih 

ACG: CG RAM address lID = 0 O~crement C=O Cursor OFF RllKO: Left shift 

Aoo: DO RAM addreH 

S K , Displ.y shift S., 1 Blink ON DL = 1 8 bits 

5 = 0 No display shift g = 0 Blink 0;::;: DL = 0 4 bits 

De' Display ON SiC· 1 : Display SF = , Internal operation 

0=0 Display OFF shift in progress 

SiC = 0 : Cursor SF = 0 In~truction can be 

movement accepted 
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Table 3 Correspondence between character codes and character patterns 

~
perbit 

4 bit 
Lower 
bit 4 bit 

0000 

CG 
RAM 

X X X xOOOO (1) 

x x x xOOOl 
(2) 

x x X x0010 
(3) 

xxxxOOll 
(4) 

xxxxOl00 
(5) 

x X x xOl0l 
(6) 

xxxxOll0 
(7) 

xxxXO'1' 
(8) 

x X X X 1000 
(I) 

x X X x 1001 
(2) 

xxxxl0l0 
(3) 

xxxxl011 
(4) 

x x x x I 100 
(S) 

xxxxll0l 
(6) 

xxxxll10 
(7) 

xxxxll11 
(8) 

0010 0011 0100 0101 

.... 
... . ..... 

0110 0111 

.... . 

... ... 

::: : 

1010 1011 1100'1101 

.... .~. 

. . 

1110 

'" ..... 

'" . . ... 

" .. 
.... 

'" . . ... 

1111 
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BIODATA 

Nama 

Nrp 

Nirm 

Alamat 

Tempat / Tgi Lahir 

Agama 

Hobby 

Riwayat Pendidlkan : 

Lulus SD Negri Sebatung, Kotabaru, tahun 1988 

Lulus SMP Negri L Kotabaru, tahun 1991 

Lulus SMA Negri f, Kotabaru, tahun 1994 

ANGKA WIJA Y A ANGGARA 

5103094038 

9470033107306042 

BABA TAN PANT Al UT ARA XV ! 

KOTABARU. 26 MEl 1974 

KATOLIK 

OLAH RAGA (BASKET) 

Mahasiswa Uni,ersitas Katolik Widya Mandala Fakultas Teknik Jurusan Tekmk 

Elektro, Surabaya. Angkatan 1994. 
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