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MANUIN 3

yayamamatnved luIasaou Insames 83C154

PRELIMINARY

DATA SHEET

AUGUST 1988

83C154

CMOS SINGHE=GHIP 8.8 MICROCONTROLLER
¢ 83C154 - CMOS SIN '

© 83C154F -The intemnal’ 3 canng ead or du h ation of

: o — , f of a special protection
© 83C154-1-16 MHz ve
* 80C154-1-16 MHz ROA

?

© 16K x 8 BIT INTERNAL RQ e, VIR 48 {UPT PRIORITY CONTROL

¢ 258 x BT RAM oy - MHz

© 32 PROGRAMMABLE /O
(PROGRAMMABLE IMPED/

© THREE 16-BIT TIMER/CC
(INCLUDING WATCH DOG A

* 84K PROGRAM MEMORY SF

« FULLY STATIC DESIGN

* POWER CONTROL MODES

e 83C154 retains all the features
__af the MHS 80C52 with extended
. ROM capacity (16K bytes),
256 bytes of RAM, 32 /O lines, a
§-source 2-level interrupts, a full
duplex serial port, an on-chip
oscillator and clock circuits, three
it timers with extra features:
it limer and watch dog
functigns. Timer O and 1 can
be configured by progrem to
imolement a 32 bit timer. The watch
dog iuncti@n€an be activated either
Tt timer 1 or both
SRE
3C154 has two
software selectable modes of
reducedactwllyfufunherredudzon
of power consumption. In the Idle
Mode, the CPU is frozen while the
RAM is saved, and the timers, the
serial port, and the interrupt system
continue to function. In the Power
Down Mode, the RAM is saved and
the timers. serial port and intefrupts
continue to function when driven by
external clocks.In addition as forthe
MHS 80CS1/C52, the stop clock
mode is also availabie.

o e VD
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T2P1.0
TZEX/PLY
P12

P13

P14

P1s

P16

PLT

RST
P3.0/RXD
P3UTXD
P3.2/NTO
PA3NTI
P3.410
PI.SMI
P3.8WR
P3.721AD
XTAL2
XTAL1
vss

83 C 154

Diagrams are for pin refere
Package sizes are not to

IDLE AND POWER DO
OPERATION

Figure 3 shows the internalldle an
configuration. As illustrate;
stops the osdillator. T
blocks continue to f
(INTO, INT1,70.T1).

Figure 3. ldle and Power Down Hardware

Idle Mode operation allows the interrupt, serial pert,

and timer blocks to continue to function with internal o
external clocks, while the clock to CPU is gated oft.
The special modes are activated by software via the
Spediai Function Register, PCON.Its hardware address
is 87H.PCON is not bit addressable.

PCON: Power Control Register

(MSB) (LSB)

[smoo[Heo[RPD | - [GF1{GFO| PD | IOL |

C411/02-8684

L 41y 140y

Sed voa

S e=v ec3 Fes e #oN

: g ol il inl 1a

A i H

ves Pen pee eey 408 e
.

B8

»
.

SO T

| Gz} far sl

bol Position Name and Function

MOD

GF1
GFO
PO

oL

PCON.7

PCON.4
PCON.3
PCON.2
PCON.1

. PCON.O

Double Baud rate bit. When set
to a 1, the baud rate is doubled
when the serial port is being
used in either modes 1,2 or 3.

Hard Power Down bit. Setting
this bit allows CPU to enter in
Power Down state on an
external event (1to Otransition)
on bit T1 (p. 3-5) the CPU quit
the Hard Power Down mode
when bit T1 (p- 3-5) go high of

en reset is activated.
ecover from Idle or Power

n bit. When 0 RPD has no
effect. When 1, RPD permits to
exit fiofn idle or Power Down

enabled interrupt
ot timex 2). In this
gram start at the

next addr&ss When interrupt
is enabled, the approprate
interrupt rautine is serviced.
(Reserved)

General-purpose flag bit.
General-purpose flag bit.
Power Down bit. Setting this bit

activates power down opera-
tion.

Ide mode bit. Setting this bit
activates idle mode operation.
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83C154
If 1's are written to PD and IDL at the same time. minimize circuit power consumption. Care must be
PO takes, precedence. The reset value of PCON is taken to ensure the voltage is not reduced until the
(000X0000). power down mode is entered, and that the voltage is

restored before the hardware reset is apglied which
frees the oscillator. Reset shoutd not be released until

oscillator has restarted and stabilized
. eq. using voltage reduction: xntefrupt. timers
executed before the Idle mode: . &eml port functions are guaranteed in the VCC
the‘ ldle mode the CPU statu - —=_spegcification limits.

entirety: the Stack Pointer, : e Froglam . ableddescribes the status ofthe external pins whilein
Status Word, Accumulator RAM, and all ot ‘ - er down mode. It should be noted that if the
maintain their data during mode is activated while in external
internal clock signal is gat memory, the port data that is held in the
interrupt, timer and se ncto 8% i n Register P2 is restored to Port 2.Ifthe
prr‘}:;néml La'glengzs Des thestatus oftheexter . port switches from Oto 1,the port pinis held high during
ot e / the pow n mode by the strong pullup, T1,shown
Activation of any enabled i
. to be cleared by hardware,
interrupt is serviced, 2
nnstrucbon to be exect

IDLEMODE
The instruction that sets PCON.0 isdhe last

whe_ther the interupt wea
execution or during the Idle j
instruction that writes to PCON.
one or both flag bits. When Idle
an enabled interrupt, the servica i =" ‘

the status of the flag bits. s et —
T‘hae die:ond wayso( terminating the Idies i : o

rdware reset. Since the oscillator is still

hardware reset needs to be adwﬁd’wm
cycles (24 oscllator‘Emds) to complete the reset
operation. - T =
The third way to termiate~ e gleiode & e =10 CEC
aclivation of any dis eCt .
programmed (RPD =1):

AEAD
2Rt pos [

B(ffeminthe83c154 (Ports 1,2,3)

design, the MHS 83C154 clock speed

: u@ until 0 MHz without any data loss in
r

@

mory or ters. This mode allows step by step

cleared.No interrupt is s&ed e
executed. If interrupt arerdisabled and RPD 0 only a utilization permits to reduce system power
g consumption by bringing the clock frequency dawn to

reset can cancel the Idle rrgde
U any vaiue At O MHz, the power consumption is the

wn Mode.
priorto enten erdown. Once in power own tre 54 1

oscillator is sto . The contents of the cnchip RAM The /O drives for P1, P2, P3 of the 83C154 are

and the Specal Function Register is saved during imp&dance programmablefiite /O buriers for Ports
nin figure 4.

wmﬁﬁmﬂﬁ T

But e'n en the pont latch

efiupts, timers and serial port must be sourced by makes a 0-to-1transition, the nFETtums off The strong

extefnal clocks onty, via INTC, INT1,TO, T1. pullup pFET, T1, turns on for two oscillator periods,

In the Power Down mode, VCC may be lowered to puiling the output high very rapidly.As the output line is

Tabie 1. Status of the extemnal pins during ldle and Power Down modes *

Mode Program Memory ALE PSEN PORTO PORT1 PORT2 PORT3
ldle Intemal 1 1 Port Data Port Data Port Data Port Data
idle Extemnal 1 1 Floating Port Data Address - Port Data

m’: Internal 0 0 Port Data Port Data Pcrt Data Pcrt Data

m‘;‘ External 0 0 Floating Port Data Port Data Port Data

S e VRS
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drawn high, pFET T3 turns on through the inverter to
supply the IOH source current. This inverter and T3

form a latch which holds the 1and is supported by T2.

When Port 2 is used as an address port, for access to
external program of data memory,any address bit
contains a 1 will have his strong pullup turned

sink current during the logical
maximum sink current is spemdert
O.C. Specifications. When the igps beloy:
approximately 2V, T3 turns offto'sav .

when returning to a logical 1, T24
pullup that is on. This will re

through the register IOCOR A
all of the Port 1,2, 3 floating wheg@
occurs.The PIHZ,P2HZ.P3H

impedance of all ports (P!, B
and T3 pullup of /O ports arg
mpedance is approximately 1
pull-upis active.The T3 pull—up i3

internal impedance is approxime

PIN DESCRIPTIONS

Vss
Circuit ground potentia!.

the data sheet) because of the intemal pullups. Port 2
emits the high-order address byte during fetches from
external Program Memory and during accesses to
external Data Memory that use 16-bit addresses
(MOVX @ DPTR). In this application, it uses strong
ternal pullups when emitting 1's. During accesses to
| Data Memory that use 8-bit addresses
Ri), Port 2 emits the contents of the P2
unction Register.

es the high- orderaddress bits and contro|

~-signaisduring program verification in the 83C154.Port
‘Q-%gqu;ce three LS TTL inputs. it can drive
, ithout external pullups.

Sit bi-directional /O port with intemal

8 pins that have 1's written to them are
] .internal pullups, and in that state
ts. As inputs, Port 3 pins that are
pulled low will source current (ILL,on
use of the pullups. It also serves
jous special features of the MCS 51

T (extemal interrupt 0)

1 (external interrupt 1)

TO (Timer O external input)

T1 (Timer 1 external input)

WR (external Data Memory write strobe)
RD (extemal Data Memory read strobe)

operation.

PORTO 41
Port 0 is an 8-bit open

Port O pinsthathave1's qut
state can be used as hig pedance mputs
Port O is also the multlplexed low order address and
data bus during accesses taf nal Program and

Data Memoryl ic [gleY] °
pullups when ﬁ ﬁ ﬂ
code bytes du ific on

External pullu are required during program

verification. Po an sink eight LSTTL mpu'

k/source three LS TTLinputs. it can drive
ﬁ external pullups. '

hisfor two machine cycles while the
aning resets the device. An intemal
res tor permits Power-On reset using only

a capacxtor c ed toVCC.

ﬁ-"ﬁfjress Latch Enable cutput for latching the low byte

esses to external memory.
is gh for this purpose at a
c nsta at t oscillator frequency except

during an external data memory access at which time

one E pulse is skxpoed an sink/source 8 LS
:c 1 ~ uts without an
i ¥ ma
SRR T m@j‘lﬂ WE
pulledigh by the internal pullups an inthat state ca

be used as inputs. As inputs, Port 1 pins that are
externally being pulled low will source current (liL.cn
the data sheet) because of the internal pu"ups

Port 1also receives the low-order address byte during
program verification. In the 83C154, Port 1 can sink/
source three LS TTL inputs. It can drive CMOS inputs
without external pullups.

PORT 2

Port 2 is an 8-bit bi-directional I/O port with internal
pullups. Port 2 pins that have 1's written to them are
pulled high by the internal pullups, and in that state
can be used as inputs. As inputs, Port 2 pins that are
externally being pulled low will source current (ILL.on

C411/02-83584

Program Store Enable output is the read strobe to
extemnal Program Memory. PSEN is activated twice
each machine cycle during fetches from extemal
Program Memory. (However, when executing cut of
external Program Memory, two activations of PSEN are
skipped during each access to extemal Data
Memory). PSEN is not activated during fetches from
internal Program Memory. PSEN can sink/source 8 LS-
TTL inputs. t can drive CMOS inputs without an
external pullup.

EA
When EAis held high,the CPU executes cut of intemal
Program Memory (unless the Program Ccunter

o BV EeD



83C154

exceeds 3FFFH). When EA is held low, the CPU
executes only out of external Program Memory EA
must not be floated.

XTAL1

Input to the inverting ampilifier that forms the oscil
Receives the extemal oscillator signal
external oscillator is used.
XTAL2

Cutput of the inverting amplifier ]
oscillatoc This pin should be float ernal
osciliator is used.

CHARA!
XTAL1and XTAL2 are the inp!
of an inverting amplifier which is confi
an on-chip oscillator, as sho Ni

requirements on the duty cyclg
signal,since theinputtothein
through a divide-by-two flip Jb UeT ;
maximum high and low times specifi the Data.
Sheet must be observed. i

Jii BT

1 FRAME
8 or9 BT 1 l
" stoP BT
INTERRUPT

& 1 can be connected by a soMe
i nenta 32-bittimerfunction.TimerQ
mer 1 (mode 0, 1, 2) or a 32-bit timer

sisting. o 0 + timer 1 can be employed in
e, in which case a CPU reset is
als aTF1flag.
e interr p resistances at ports 1~ 3 can be
settoat increased value simply by software.
Wat g
" RESZT

CPU RST CTRL

Figure 8. Ex¥gmal Drive Conﬂgumﬂon_

AN I

Thisis a asi-bidirectional I/O port, internally pulled up
when us as input ports. Two of the ports have been
allocated a second function which are :

P1.0 T2]: External clock input for timer/counter 2.
P1.1 [T2EX]: A trigger input for timer/counter 2, to be
reloaded or captured causing the timer/counter 2
interrupt.

INTERRUPT MOOES

The MHS 80C154/83C154 is capable of handling
two extemalinterrupts, three interrupts from the timers,
and. one interupt from the serial por, through its
incorporated six source, two-levet interrupt struciure.
SERIAL PORTTIMING

The interrupt is executed after the Stop Bit.

C4T1/02-0584

n 1 e e it ati event countet.

This is selected by bit C/T2 in the Special Function
Register T2CON (Figure 7). It has three operating
modes: “capture’, “autoload” and ‘baud rate
generator”, which are selected by bits in T2CON as
shown in Tabke 2.

Table 2. Timer 2 Operating Modes

RCLK+TCLK CP/RLZ TR2 MODE

g 16 bit auto-reload
16-bit capture
baud rate generator

(off)
= e

KX -0
T QT G

0
1
X

86
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83C154
In the capture mode there are two options which are (M58) (58
selected by bit EXEN2 in T2CON. If EXEN2 = 0, ¢
then Timer 2 is a 16-bit timer or counter which upon | TF2 [ exF2 | Rak [ 1ok [exenz] T2 | 77 feemicz]

overflowing sets bit TF2,the Timer 2 overflow bit, Wthh

canbe usedtogenerate aninterrupt.f EXEN2 =1, ] S?:;d TN T, zm‘:wnd B Tt
Timer 2 still does the above, but with the added featt Fy b ared by soRvear:
that a 1-to-0 transition at external input T2 / erw.unfxmoemsues((v?r;nm?qx-m
the current value in the Timer 2 registers, TL 2 TCLK=1.

T2CON.6 Timer 2 external flag set when either a
capture of refoad is caused by a negative
transition on T2EX and EXEN2 =1.When
Tamer 2 interTupt is enabled, EXF2 =1 wilt
cause the CPU to vector to the Timer 2
interrupt routine. EXF2 must be Ceared by
software,

5 Receive clock flag. When set. causes the
senal port to use Timer 2 overfiow putses
for ts recefve clock n modes 1 and 3.
RCLK = 0 causes Timer 1 overfiow to be
used for the receive clock.

.4 Transmit clock flag. When set, causes the
senal port to use Timer 2 overflow pulses
s ransmit clock in modes 1 and 3.
=0 causes Timer 1 overflows to be

to be captured into registers RCAP
respectively. (RCAP2L and RCAP2
Function Registers in the 80G&2)w
transition at T2EX causes bit EXF2 in.
and EXF2, like TF2, can gene 2
The capture mode is illustrated in
In the auto-reload mode thes
which are selected by bit EX
0, then when Timer 2 rolls ove
also causes the Timer 2 registe
the 16-bit value in registers R
which are preset by software. I{
stilldoes the above; but wit
to-0 transition at external inp! :
the 16-bit reload and set EXF e aon
The auto-reload mode s illustfe g ; : B W oo ot o tmond o et o5 &
The baud rate generatormode ( R Al ! result of a negative transition on T2EX i
and/or TCLK=1. - 4 y Timer 2 is not being used to clock the
seral port. EXEN2 =0 causes Timer 2 o
ignore events as T2EX
R2 2CON_2 Start/stop control for Times £ .- ogic |
starts the timet.
- C/T2  T2CON.1 Timer or counter select. (Tmer 2)
0 = Intemal timer (OSC/NM2) 1 =
External event counter (fating edge”

= ‘ e/Refoad flag. When set, éaptures |
rrme— curon negatwe transitions at T2EX

A negauven-ammaﬂza(whenD(ENz

1. When either RCLK=10or TCLK =1, this

l t s ignored and the timer is forced o
auto-reload on Timer 2 overflow.

Figure 7.T2CON:
Tlmer/ter2 Control Register

Figure 9.Timer 2 In Auto-Refoad Mode

: ; »a
c4rt/02-0884 e
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DATA MEMORY AND SPECIAL FUNCTION REGISTER LAYOUT DIAGRAM

DATA RAM

o

4

FOFFH

Vo

= 0
0
0
el 4T
5 T aPA
;ql'_ H
i;ﬁ" . Ei‘
k Jj:
¢ [f_rf
NN
' 81H
‘a "

®
i

DOPL

PO

418D

SP

2
2

1FH

18H
17H

10H
OFH

08H
07H

00H

=T i ' L7
Y WA o - |
A7
BANK 3
RO
R7
BANK 2
23 : <REGISTER ADORESSING
1
e | «DIRECT BYTE ADORESSING
A7 sano < INDIRECT ADDRESSING
RO

CATI/ 028584

e IV

88
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CATI/02-8584

83C154
DETAILED D! ATA MEMORY (RAM)
OFFH 255
7FH / : 127
2FH | 7F 47
2EH: 44 0 46
20H 6C 45
2cH| 67 . B 44
28H D | 56584 54 69 oall ¢ !
28H | 57 Jf5sjf 55 452 | 5! b Y 2 2 2 ¢
i a A F
29H | 4F | 4E | 4 e 4 4 2 4 g
S o =)
28H | 47 /4 ‘|4 17140 40 § 2 d
27H | 3F | 3€ | 30 9|38| 39 E E g
26k, 3 ' 8 5 p 2
2 £ 3 2
Q a _—
24 6
23H 1€ 18 35
224 | 17,] 16 | 15| 14 | 1312 | 11| 10 34
! )8
ALY T 1
ﬂ 1FH 31
®ank3  aew o/
4 =
RARATRERIAERE
q Bank 2 <
10H 6 g
OFH 15
Bank 1 E 1
08H 8 &
o7H 7 4
Bank 0 |
00H 0
b4
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DETAILED DIAGRAM OF SPECIAL FUNCTION REGISTERS

- Special
Direct Function
Byte Register
Address / Symool
/ (Ls®)
C = P2HZ P1HZ ALF
OF8H la--=--:zam"~ B8 7 | Fs [ Fa ] 1ocoN
OFOH li? /’mlﬁ‘u \’%!m 8
OEOH ﬁ’.‘f jﬂll'?..\;t;\{\\:al ACC
0DOH It PSW
OCOH | TH2
0CCH T2
0C8H RCAP2H
0CAH RCAP2L
EXEN2 TR2 | C/TZ CPRL2
0C8H dic8 [ G [ Co [ C8 | T2cON
PX1 PTO PXO
BA | B9 [ B8 ]| IP
B3
IE
P2
SBUF
SCON
P1
8CH % Not B Addressadion ATt
ol VTN
it ressab - T
q 8AH Not Bit Addressable TLO
89H Nct Bit Addressable TMOD
TF1 TR1 TFO TRO !E1 M1 IEQ O
88H 8F [ BE [ 8D [ 8C | 88 | 8A | 89 | 88 | TCON
87H Not Bit Addressable PCCN
83H Not Bit Addressable DPH
82H Not Bit Addressable OPL
81H Not it Addressable SP
* BOH 87 [ 86 [ 85 [ 84 [ 83 [ 82 [ 81 [ 80 | PO
. b4
Cat1/02-4834 i~ |
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83C154
SPECIAL FUNCTION REGISTERS
TIME MODE REGISTER (TMOD)
NAME ADRESS | MSB. X ¥ " 9 L i
TMOD 89H SATE | SO/ M Mo | GATE | CT | M1 | Mo

BIT LOCATION i, UNCTION
TMOD.0 A +ﬁuhode setting.

ter 0 separated into TLO (8-bib) timer/counter |
¢ ounter. TFO is set by TLO carry,
/ Y. THO carry.
TMOD.2 , . clock dasignation control bit,
TAEY- 2 dwi ) ¢ he input applied to timer/counter 0 when

TMOO.1

\ . J pin is the input applied to timer/

TMOD.3 it -\ ON (timer control register) is used to
ericounter O counting.
arts counting when both the TRO bit of
al are *1°, and stops counting when either is
TMOD.4
-bit pres_calar._ .s
3 et ——— : |
= > vith 8-bit aut ing.
T™MODS | & 4t fu_uf R ]
¥ “operetion stopped.
TMOD.6

ner/co ock designation control bit,
XTAL- 2 divided by 12 clocks is the inptit applied to timer/counter 1 when
CMm="0"

€ ), The external clock aBiplled to the T1 pin is the input applied to timer/
alk.ly “E AP QAI @ I MY 4
en thisibitis F0° the TR Tbil of TCO edrto centrol the start and
stoo o tiMer/icountar 1 ounting. IJI;L}@
I this oit is,"1° timer/counter 1 starts counting when both the TR1 bit cf
TCON an_‘ INT1 pin input sigrahare *17, and stops cdliating when either is
cRapged oM. i :

' B4
C411/02-0584 g Ly ]



83C154

POWER CONTROL REGISTER (PCON)

MSB LS8
NAME ADDRESS 7 | ' 4 3 2 1 0
PCON 87H i : - GF1 GFO PO DL
BT LOCATICN FLAG wlii s FUNCTION

PCON.O IOL de set wh iiis'set to “1°. CPU operations are stopped
whealDLE e is selbubXTAkI=2, timer/counters 0, 1,and 2, the
i t circuits, an i remain active. [IDLE mode is cancelled

CPU is rrupt is generated.
PCON.1 P twhi is 10 *1°. CPU operations and XTAL 1-2 are
d when P i is cancelled when the CPU is
en an i d.
PCON.2 purp : this flag when IOLE mode is cancelled by an
t N the t is a normal interrupt oran IDLE
elease interrupl

PCON.3 1 eqesal pc{ & bi

e i ) , 1 ncelled by an interrupt shows
ther tisa i upt or a PD mode release interrupt.

PCON.4 = it ata is *17 if the bit is read.

PCON.5 RP it Ust specify cancellati U power down mode (IDLE or PD) by
nter ( wn 0 nnot be cancelled by interrupt signal
ifi v IE (interrupt enable register) when this bit is
4 intern to 1" by an interrupt request signal when this
bi | i disabled), the program is executed from the
next: lown mode setting instruction. The flag is reset

X elled
Ul errupl routine
Ll i Execute pext address
1 1 [Ex tefruot routine
PCON.6 HPD, The hard power down setting mode is enabled when this bit is set to *1".
"3 If the level of the polef faiiure detect signal applied to the HPD1 pin (pin
iS frams e isgoit, i XTAL1-2 oscillationis -~
S ;ﬁe ﬁaeo h%r ver down moce. HPD mode is
cange the CPU isireseti or 1 Qin g0 high.
PCON.W SMOD | When the_time/counter 1 carry signal is used as a clock in mode 1,2 ¢r 3
of the saflel port, this it hasdRie following functons gl _
J ial p i ogkel v, itis "0~ for
RN ARG AP
1 foflfaster plocassin ‘ :

C4ATI/02-4584
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TIMER CONTROL REGISTER (TCON)

7

MSB LS8
NAME ADDRESS 7 \ 4 3 2 1 0
TCON 88H TRO IE1 T IEQ o
BIT LOCATION FLAG FUNCTION
TCON.O TO " nterrupt O level detect mode when this bit is "0",
[e]e] tect i ;. '
TCON.1 IEQ equest fl pt 0.
: is serviced.
t hen T0="1"
TCON.2 rrupt 1 etect mode when this bit is *0°,
er dete STIRL ‘
TCON.3 | s f int 5
i pt is serviced.
’ i be set re a en M1="1"
TCON.4 0 1g start or timer/counter 0.
this bit is *17, and stops counting
0"
TCON.5 0 Iates e Q.
i utar i pt is serviced.
itiss y my si is generated from timer/counter 0.
TCON.6 TR1 n it for timer/counter 1.
Times/counter . in en this bit is *17, and stops counting
wheRee——— )
TCON.7 TF1 fut interrupt 1.
pt is-serviced.
ated from timer/counter 1.

iy

AULINENINeINg
AN TUNNINGA Y

C411/02-8584
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83C154
SERIAL PORT CONTROL REGISTER (SCON)

MSB LS8
NAME ADORESS 7 ‘ 5 ' 4 3 2 ! 0
SCON 98H S ! REN 88 R88 T RI
BT LOCATION FLAG UNCTION
SCON.0 Ri al port re } t request flag.
ust,De res ring interrupt service routine.
set after t data has been received when in
by the STOR.BIt wr other mode. In mode 2 or 3,
is not is "0" with SM2="1"
1 en SM2="1"
SCON.1 | poft tra i pt request flag. This flag must be
ng nt routine.
el after : s been sent when in mode 0,
! nt when in any other mode.
SCON.2 iaith bit-ei-data re |in mdde 2.or 3 is passed to RBS.
bi li i ="0" when in mode 1.
SCON.3 T B8 data'is's st it when in mode 2 or 3.
ired.d y software.
SCON.4 REN epti ol bit.
recgpl ="0"
SCON.5 SM2 tt tofr ta is “0" with SM2="1"in mode 2 or 3, the
: ‘e 1 ot set in the RI flag.
ignal set in the Rl flag if the STOP bit is not *1°
F i
SCON.6 | qaSMIETTESMO U SME S MOpE e ]
- [T
- L riable baud rate.
- - - ewe Sl con wmm - amm - e cmn S cms e emn -
SCON.7 sﬁ’ . | 9-bit UARTH/B2 XTAL. 1/64 XTAL1 t bg_uc_ ete. |
—1— = - 3 | 8- bit UART variable baud rate.

ﬂumwﬂmwmm
QW’W&NﬂiﬂJ AN Y

»4a

C4T/02-8584 i Iﬁ‘ﬂ
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INTERRUPT ENABLE REGISTER (IE)

MS8 “ LS8
NAME ADDRESS 7 l 4 3 2 1 0
IE OABH ES ET1 EX1 ETO | EX0
BIT LOCATION FLAG e FUNCTION
IE.0 EXQ e contrgl bit f rupt O.
disabled w .
nabled w, ‘
IE.1 ETO trol bit lerrupt O.
hablad wih '
IE.2 oritral bit : interrupt 1.
> 4 isa
t ten bit is1°.
IE.3 Inferidiot centrobbit for timeninterup
eduat disabled when bit is”
tafrupt e bitiis "1
E.4 Ingerrupt %&‘q‘ eri X
| it is”
effup 3 N Dit & %
ES ET terrupt. 0 imer interrupt 2.
nte atted it is
In I8 Sl
IES - - Re! d-bit. The ta is *1"if the bit is read.
E7 EA N s
: ‘/'._- lo .
z hen bit is *1",
i |
MS8 LS8
atilie ALEEE | 5 5 4 g-| 2 1 0
P ogsd & pct | - [®f2 | ps | P11 | Px1 | PTO | Pxo
BIT LOCATI FUNCT
PO ] Interrboberlorty Bit for externalinterrugt 0. | &
9 | Pricrity is assigned when bit is *1°.
IP1 Interruct Ahcrty bit for timer iiésrupt O. [ %)
Al PreuTs dspn QhemytsY ]
i bY ‘ wbitl ntarupt LJ
* 1S assigned when bit is *17,
IP.3 PT1 Interruct priority bit for timer interrupt 1.
Prionty is assigned when it is “1°.
P4 PS Interruct priority tit for serial port.
Pricrity is assigned when bit is *1,
IPS PT2 Interruot priority bit for timer interrupt 2.
Pricrity is assigned when bit is *17,
1P6 - Reserved bit. The output data is *1”if the bit is read.
IP.7 PCT Pricnty interrupt circuit control bit.
The priority register contents are valid and priority assigned interrupts can
be processed when this bit is "0~ When the bit is *1°, the priority interruct
circutt is stooped, and interrupts can only be controlled by the interrupt
enable register (IE).
na VTS
C4AT1/02-4584 “



83C154
WORD REGISTER (PSW)

PROGRAM ST,
LS8
NAME ADDRESS g 3 2 1 0
PSW 0DOH AC S1 RSO ov F1 P
BIT LOCATION FLAG CTION
PSW.0 - lator (ACC)
; “11 bi ulator is an odd number, and “0°
PSW.1 s desired by the user.
PSW.2 \ from bit 6 of the ALU or CYis *1°
jon.The flag is also set to *1°if the
. iplication instruction (MUL AB) is
f han butis N e product is less than or equal
' t : -
PSW.3 = RSO AM (&gis _
' 1 | “AS0'{“BAN SS
gy~ 7H
PSW.4 RS 0 ‘ FH
P = -17H
=1 - 18H-1FH
PSW.5 FO U, ‘0" or 1" as desired by the uset.
PSW.6 AC
from bit 3 of the ALU as a
struction.
PSW.7

7is g
of executing an arithmetic operation i

%}ed from bit 7 of the ALU as resutt

ction.

if a carry C, is not generated, the flag is reset to "0,

AUEININTNEINT
RINNIUUNIININY

CATI/02-8584

»a
B




83C154

TIMER 2 CONTROL REGISTER (T2CON)

MS8 LS8
NAME ADDRESS 4 3 P ' 0
T2CON 0C8H TCLK | EXEN2 | TR2 | CT2 [ZPRL2
BT LOCATION FLAG FUNCTION
T2CON.0 ) =G is set WheaTCLK+ RCLK="0"and CPIAL2="1"
to reload modeisise CLK+RCLK="0"and CP/RL2 =
CF |ged RCl ='1'
T2CON.1 “-‘-; signation control bit.
L ' - XTAL1-2 + 2) are used when this bit is
' \-\ 2 is passed to timer/counter 2
T2CON.2 & st ontrol bit.
! when this bit is “1" and stops
T2CON.3 ontiol signal control bit.
:\\. en this bit is “0", and enabled
T2CON.4 Ve clogk control bit.
0 baud rate generator mode when this bit is
ignal becomes the serial port transmit
| ports can only use the timer/counter 2 carry
and 3.
T2CON.5 RCLK e clock control bit.
d rate generator mode when this bit is
b comes the serial port recerve
'-@' se the limer/counter 2 carry
T2CON.6 EXE2 C , i
: This bit is set 10 “1"when the T2EX timer/counter 2 external control signat
level is changed from *1710 0" while EXEN2="1".
‘ This flag serves as the timer interrupt 2 request signal. If an interrupt is
L 'ggnerated, Fm uSt'Ge (eserto, 02 by soitwaie
' a Tcear lag) | ‘
I This set 10 “1" bya carry sigaai wnenltimer/Gounter 2 is in 18-bit auto
1] rc'oad mode Crin capture moge.
This flag senves as the tmer interruot 2 requast signai if.an intarruot is
gnegted TE2 Loe s"‘~ar

Tt NV T dVIES T E

C4Am1/02-8884
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APPLICATIOI w* TE AN1043
e —

* The 83C154 is an 8-bit microgontralle

the MHS C51 family of mict@g€ontrg ] 3

set and the number of funglions igplemer e fully . v s\‘o O0E .

‘compatible with this famity. The'inngvatidns'conce 5 a \ ardware control.

the size of RAM avallable, 16 Kbytes ins D€+

) the new functions listed in {able u e bility for exiting from this mode.
. -TIMER 1 and TIMERO: - %’L‘b TS
© 32-bit TIMER/COUNTER ¢ *

WATCH DOG, R R: - :

Asynchronous counting in POWER=DOWN: mod: ew instruction for implementing transfers between

- PORTS 1,2,3 =

Choice of output resistance value.

Figure 1 shows the Coiresp e 8H) which can only be addressed
83C154's new functions and the arpt

: [r.T. gﬂ !
wor :&3‘# BH : 4 [ rocon
| PCRTs 1,2,3 flcating
@WER COWN)
‘I ——— PORT 2: floating cr 1ZC

PORT 3: floating or 1ZC

PORTs 1,.2.3 100ka or 10ka

—— Error detecticn on serial link

—— 32-bit TIMER/COUNTER

—— WATCH-DOG

Flgure 1.

B4
Aass s or-ars ; |
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83C154/80C52

3

BITS RPD AND HPD : . functions for the POWER-DOWN and IDLE modes.

: Figure 2 shows the correspondence between the
Two supplementary bits oﬁ-gnster PCON, RPO and PCON register bits and the new power saving modes.
HPD, are used to provide the addmonal management PCON is not bit-addressable.

1 0
0L PCON

"- i—»-IDLE mode

\\ POWER-DOWN mode

\\\ eral purpose FLAG 0

e FLAG 1

,-’\\\“

ctionsfor the F R-DOWN and IDLE modes

SMOD | HPD

mode

modes have been added for TIMER 1
The 83C154 has thre : :
TIMER 0,TIMER 1 and TIAd¢
instruction set of these tAree TiM UNTER mode.
with the MHS C51 family. il 2dditio

ARIAINTEAR

Figure 3

4
A459 /01-8773 i i



32-8IT MODE:

This mode is activated by semng bit T32 of register
IOCON (ICON.6=0FEH) to "1~ This action causes
TIMER 0 and TIMER 1 to be configured as a 32:bi
TIMER/COUNTER and this, whatever the aj ‘
configuration register TMOQ. TIMER 0 consti
LSBs and TIMER 1 the MSBs. Twa
control of this 32-bit TIMER/CC!
83C154's clock (TIMER mode
connected to input TO (COU
selection is made by progra
TMOD (089H). If (C/TO)=0, the«&
mode and if (C/T=1,itis in CH
Counting is started when bit (i8*
by comptementing T32 e TIA
be stopped, when restarted :
must be taken to ensure
programmed with the Value Q
result in the restarting of gfe g
CCUNTERs which would modify e
bit TIMER/COUNTER. Bit'TF1 ¢ b
TIMER/COUNTER overflow. oI i
to be used for calculating t

32-bit TIMER MODE

fxtal

XTAL % 12

83C154/80C52

160

WATCH-DOG MODE

TIMER 0 (mode 3) THO, 8 BTS

TIMER | (modes 0, 1,2)

32-BTTIMER

is mode is activated by setting tit WOT of register
| (ICON.7=0FFH) to“1"
eralconfigurations are possible, but always based

b
/

that isito say a succession of two transitions. On each
machine cycle the 83C154 samplesits TOinput (fxtal/
12).Therefore, to increment its counter,it must read its
T0 Input at least twice, in other words a minimum time
of 24 clock periods. Thus, the maximum frequency of
signal fxtal is less than or equal to fxtal/24.

q

san'be programmed in mode 0, 1.and 2.

2 :special 83C154 mode which combines

He bits ofTH\ﬁO and TIMER 1 to form a single 32-bit
TIMER

Whatever the chosen configuration, the WATCH-DOG

0L can be conjrolled either by an internal source (C/T=0)

=1).The TIMER is started
ﬁvm bit lﬁ R1 orTR32 of register TCON or
i flow Is detected by flag TF1

('1-1 i) Ciregisiar |CON(|CCN 7= ucr-H) \When an

overlow cccurs (’H) = 83C154 i1s reset
i 2
her {
plotegtin
prog

| same effects as a
precautions {ce
it t be taken dunng
riting | maniculation cf
this bit. In panticular, the user shouid use the IOCCHN
register bit manipulation instructions:
- SETBXand CLR X
in preference to the byte manipulation instructions :
- MOV IOCCN, #XXH, ORL IOCCN, #XXH,
ANL IOCCN, #0OXXH,......

A489 / 014TTS
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83C154/80C52

ExTERNAL COUNTING IN . POWER-DOWN MODE
POWER-DOWN MODE This mode is controlled by:

In POWER-DOWN mode, the oscillatoris stopped - software by bits PO, RPD and the IE register,

Sl ; - hardware by bit HPC.
the 83C154's activity is frozen. However . : :
clock is connected to one of the inputs n entry into this mode, the clock is stopped and the

implementation of the functions of TIME 1545 aC;Mth is s_uspend?d. Hc:weve;.(t)];mfa UART
1 can continue. In this case. counting is ER (0/1) functions continue to work if:
nal clock is connected to one of the inputs TO

constants. Overflow of one o
TF1=1 will either trigger.
reset ifthe counteris program
mode (COUNTER 1 only).13
one of the two counte
POWER-DOWN mode.

is entirely software-controlled by an
JFr W co nectedtoinputTLThggailingedge.

QODF - ¢ | activates the POWER-DOWN mode
POWER SRAING I - the current instruction has been executed). The
f this same signal (T1) or a reset

controlled by bit RPD of gegi vand s ' \RE CONTROL
interrupt register IE: ] ) ¥

- RPD=0

If no interrupt is enabled, the oaty p

from this mode is a reset of the 83C

ffthe interrupts are enabled, exit from thie icde can
made either by interrupt or by resets = & ? Rtk

- RPD=1
- Whether enabled 0 S - ptsarenot enabled, the only means of exit
ﬁ' 0 apply a reset to input RST.

ryto mode (PO=1)

The POWER-DOWN mode is entered when bit PD of
register PCON is at 1"

- Exit from mode

 from. this mode is controlled by bit RPD.

the 83C154 to exit |

- If no interrupt is presént. o ‘ "~
83C154 to exit from { i interrupts are enabled o not,an intermuct
Table 2 summarizes the(differe es of oper < t causes the 83C154 to quit this

this mode. : mode.
if the interrupt requests are enabled by the |E register,
Input conditi _,% L7 execution cf the program nc(:ecntihues wint the servicing
IOLE ! L Wrﬁrmqr s@remtenab{ed.theinstmcﬁon
- following th ER-OOWN mode instruction is
SOFTWAREQ— executed.

Tatle 3 summarizes the dif‘ﬁg{\t types of operaticn in

CVan

“Input conditicns

POWER-DOWN HPD PO i Tt RPD INTERRUPTS RST

0 1 X X 0 if authorized Yes

SERHARE 0 1 X X 1 Authecrized or not Yes
HAROWARE 1 0] X X Yes
HARDWARE and 1 0 0 If authorized Yes
SOFTWARE ! 1 1 Authorized or not Yes

X=without action Table 3

b4
A459 7 01-87TS g |
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83C154/80C52

co ENT - Operation (mode 1,3) in POWER-DOWN and IDLE
MM mode.

In the case of mixed-hardware software wi
POWER-DOWN mode can be enter
HPD=1 or PD=1.

When RPD=1, exit from the

retums to 1 and when an

generated. Otherwise the

mode is to apply a reset to in

jon enables detection of a transmission error
t of a received character. Arrival of a
detected by the traiing edge of the

it. All received bits are sampled on the

ftis possible to operate th = IDLE its ofthe receive clock (16 or32 times
modes in paraliel. Exit is only 1 ’ eed).Amajority vote is taken on these
goes highandifwith RPD in itsto d ifthe received bitisa*1°ora 0" fa
been generated. Otherwise | ity “0" s re: ce of a stop bit (which is always at*1°),
exiting is to generate a'res in - n in the transmission format and bit
- h 4 =1ofregisterlOCON (IOCON=0F8H)is
SERIAL LINK : | Tk timing diagram below represents a
! W stop bit missing. A format error is
The 83C154 has all fi th operatin I bit' SERR
modes, with in addition: f qui the timing diagrams for a serial gate
- FRAME and OVERRUN err, ta€tio; - + 6 o {rof.
. F a # ¢ "H.I
i J: ’ el
Rxo" DO D1 #@; ~ D7 | STOP=0
# T
i
Rl ‘ {‘..’f'.t;ﬂsa} ey
- =
SERR

. 3 -
o Fod

overeuntkas &) N0 VT a L LE).3

OVERRUN until thé=dser resets!it 16 0" (CLR RI). If the next

character is sent befcre the previous character has

This function detects when a received charactér has been .an-erroris detecte bit SERR of register
not bee o] | anogize IGE0 BHai GF. ¥
el Fectepion agtel | ledjto qure 4 8h hEuming[Ci cline seriailink for
83 4 i lagtof1°Thi thisferr
q
RXD_] CHARACTER 1 ) CHARACTER 2
Rl
ERR )
Figure 4

As in the case of the Rl flag, the SERR flag is reset to zero by the software.
5]

ALSe / 0T-ETTE H‘ﬁ
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83C154/80Cs2

' The transmission clock has to be generated with Timer
use the external clock ( (C/M=1, ((Gate=0) ).

uency will be: Fext (Fxtal/24).
ﬁ024

1/0 PORT " - § ===

POWER-DOWN AN IDLE MODE
The serial link is able to run in power do
mode. As the CPU clock is frozen, only
1 and 3 are operationnal.

E PORTX

GND

T
" .
The I/O drives for P1, P2, P3 of the 83C154 are The impedance can be programmed through the
impedance orogrammable. & 0/ register IOCON (IOCON =0F8H).

i L1 00N (1) 1100 v i
¢

. 8 . 4 i . 'ﬁ lg, o

q L PORTs 123 floating

—— PORT 1: floating/IZC

—— PCRT 2. floating or IZC

——=—PORT 3: floating or 1ZC

L PORTs 1.2.3: 100kQ or 10kQ

Tabte 4

A459 /01-8773
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83C154/80C52
There is a choice of three possible resistance values : [
10k, 100k, and floating. i = sl i
ALF = 1, all the PORTS (1, 2 and 3) are floatin 0 0 0 10ka
POV‘%ER -DOWN mode. 0 0 1 F
P1HZ, P2HZ or P2HZ = 0 the outp \_' Sis! 1
depends on the choice of IZC. 2 0 L
P1HZ,P2HZ or PAHZ= 1 the POR 0 ! ! £
[ZC=0, the output resistance is 1 X X *F
1ZC=1,the output resistance is+i@
TableSbelowusasummary e nb=FOATING: X=10r0; 1< N3
by register IOGCON. / WN mode
The 83C154’s IP register i ng of bit PCT ( (PCT)=1,PCT=IP.7) gives all
as the possibility of jerliot fevel . 1 int 3 the same level.
identical for all . 83 | Jimt (s. " ' Table 6 is a detail of the IP register.
7 0
PCT PX0 P
l——-INT 0/
— TIMER 0
t -~
ﬁﬂdﬁ*&ﬁ%ﬁf%‘lﬁ WEIN°
Table 4
”‘ﬁ%ﬁﬁﬂﬂﬁ*ﬁ.} U HENERER
BIT TRANSFER INSTRUCTION SYNTAX:
Instruction MOV BIT (code OASH) enables transfer of —
a SCURCE BT value from one register to the MOVEIT tit ACOR (source), bit ADCR (destnation)
DESTINATION BIT of ancther register. Execution of the -
MOV BiTinstruction is only possibie for bit addressable ASH XX
registers.
For example: ACC.2 — P30.5
MOV P30.5,ACC2
A5 BS €2

>4
Ad89 / OV-67TS Bl
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APPLICATION NOTE AN1044

MHS 83C154s

80CS1/52 family of mi
mechanisms (interrupts,
are 100% compatible wi
80CS51/C52.family.

There are several incompali
basic mechanisms of the O
83C154. In practice, thesed
to the user. They are listed belo

all from a sub-routine.

-

ierrupt request.
ferences are discussed in the following

lainder in register B The difference between

Division by zero is performed by putting
is igfthe result and is shown below :

-in register B and the “denc
The resutt in the divis oo AT

{ A

Adiv B — result . " ~
rgﬁinderr-e -“3, B=FF OKIB=00

—r

conmeff ] 7912)9) mmm
Conditional ju nd re'si U¥and LIMP are three-byte

instructions that cute in 2 machine cycles afcre instructions that execute in 2 machine cycles. Beicre

tranching to the new acdrass crang] {0 (ne new acaras
ga miﬁq Cﬂ 1 ﬂ qF ﬂ the

o

A48Q/ N-4773
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83C154s

End of reception In modes 1,2 and 3

When a received character is complete, an interrupt
request (RI) is generated for the microcontiolles
Once more, we can see a dlfference :
manufacturers : \

MHS : the interrupt request in the center of the 9th bit
receved,
OKI : the interrupt request is generated in the center of

!» / stop bit.

RXD sTop

The port write instructions execute n 2 ¢ g IHS :the data arrives in phase with the 1st clock cycle
arrives at the gate outputs on the $eco 'i""w ! fthe instruction cycle following the write cycle.
cycle. The rapidity with which the data as t the s e data arrive in phase with the 6th clock cycle
gates varies with the manufz ite gyCle.

ARARLNINUNIINS

4480701 - €TTS
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8051/31 AH or 80C51/31

SERIAL PORT
Transmission clock start-up in modes 1,2 and 3.

+16 —— fbaud

T1e

The divider by 16 which,ultig
is controlled differently ac

- MHS: the divider starts on g 1’0 = W
- OKI:the divider starts aftgethe fo ) \‘ ing timing diagrams illustrate the

7 =?é d\\

ffié "':.‘,

WRITING IN —
SBUFF ' ’gf"ff'ﬁr'

-|| . | START BT

|
L

AYPIANENINYINT
AT 9

START BIT _
TXD [ oo

B4
A480/01 - 8773 - “
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7 83C154s
INTERRUPTS ,

When a TIMER (0, 1 or 2) times out, i the case of the MHS microcentroller and in the next

request is generated in the same ins

aa F"f' 5|

MHS

OKI

OKI l_—_—

CONCLUSION
In practice. all these differences are lransparent the TIMERS and the UART are likely to prevent full
from the User's paint of view. Only the diiferences n compatibility between the two circuits.

the division by zero and the interrupt requests from

na VTS
A460/01 - 8775 m
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MARUIN 3
ANYUTNNS Auazf1daues LCD

For 8 bit dotovinterfccing.—\___ ”/// For 4 bit data interfacing
Qon for 15ms or more
after Vee tiaes to 4.5V

' BF cannot be checked atthis time
BF cannot be iy . . 1
i RS, N pB7 086 0BS5S DB4

8 1 1

, 8 bit interfoce dota.

st sat ot H during this initiolzation.

RS R/W DB7 DB6 DBS DB
] 2 2 2
Function set : DL=1, - I
L0 : \ t for 4.1 ms or more

annot be chei.:ked at this time

DB6 DB5 DB4

087

[ .
BE comnat be o DL=1, 8 bit interface data.
DL must set ut H during this initialzation.

this time

] 1 1 ]

RS R/W DB7 DB6 0B85 DB4 D0B3
g 8 -8 @9 1 1 X r ’ [Woitforloo,normorﬂ
_______ o » 4
= = 'BF con be checked ot this time

Function set : DL=1,
L must set at H durin
1 1

D
Initialzation.

RS R/W DB7 0B6 0B85 DB4
a o 2

End of initialization
End of initialization

RS R/W 0B7 DB6 DE! o] .
__5___9____?___9___1 [ ; hegl forlno! busy
Functi t : DL=1, 8 biljinte
PR DL must u pDB7 DB6 DBS DB4
tmholzoho . ) 2 ] 1 [}
1' Function : DL=8, 4 bit interface data.
BF con be checked at this 1
time, check for not Busy check for lﬂot busy
.
RS R/W DB7 5/ 084 | DB3 DB6 DB5 DB4
[} 4 ]
g 9 "] @ N F X X
Function set : w ngot:ulhr:r;lerfoce dota. | |———-fC DL—E 15 larfocs date, =
= no. _of line
character font " F = cﬂef fent
fi
= - R, .D 6 B5 DB4
L2 a2 g © 8 9 @
Display off "] 2 1 ] 2 @
I Dispiay off ]
check for not busy sp'y
1 check for not busy
B o 9 g4 a 9 0 2. 2.1 1
Cleors oil disploy ond return cursor to RS R/W DB7 DB6 DB5 DB4
home position 2 a 2 2 2 ]
T 2 ] 2 ] 2 1
check Iotlnot busy * i L Display on
RS R/W DB7 DB6 DBS DB4 0B3 0B2 0B1 DBO check lor'no! busy -
2 8 © 8 9 9 O 1 1/ S 1
————————————— §—l—t—i‘---hTf—l———d—-———--——--—-- RS R/W DB7 DB6 DBS DB4
BLaihe It mpge e 8 8 @ 8 8
| |88 8 1 /D _S
Entry mode set
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B Instructions
Code Exscation Tlme
e ww | DB: | DB | DBs | DB« | DB | DB: | DB( | DB b by
y 4 A fosc s 250 kHo)
Clear Clears entire display and sets DD
s ol oo o] o opu 0 I oriter o b 1.64 ms
)
Sets DD RAM address 0 in address
Retura - counter. Also returns display being
Home 6 100} e shifted to original position. DD Wt
g
Estry o | o | % | shift of display. These i
Mode Set WAL operations are performed during
: and read.
Display 1 \ FF of entire display (D)
OwOtf 0o | o A B /OFF (C), and blink of 40ps
Coetrol il \ position character (B).
- _‘ - ' e
Carsor or [ & sor and shifts display
guh;hy 0 0 0 0 4 cf R ( changing DD RAM 40ps
M ts.
Jil‘ il
_— garr . ¥ s interface data length (DL,
Set 0 0 0 1 ot |, ¥ s * ber of display lines (L) and 40ps
Wre er font ().
;.I," ot ‘u-} l
by Sets CG RAM address. CG RAM
S«I”CGRAM o | o | 1 p———r data i sent and received after this 40y
s-: ";:al;:’fl-'_-; ;‘f- it
R (N ~ D address. DD RAM
Py 0 "': o ADD- d received after this 40ps
- Tl 45 Busy Nag (BF) indicating '
Bus | BF ! AC int operation is being s’
] per and reads address ~ :
‘ counter contents.
r
DD RAM i I I i l | i ‘ - :m: j
ol “': 455 | Reads data from DD RAM or CG o
DD RAM r] ' ! ‘ g I i
p =
1D =1 Increment DD RAM: Display dsts RAM Execution time
1/D=0: Decrement CG RAM: Character geserator changes whea
S =1: Accompanies display shift RAM frequency changes
SIC=1: Display shift Acc: CG RAM address Example:
S/C=0: Cursor move Aoc: DD RAM Address: Whes fcp or fosc
:IAI:‘I’:gzlolkL(:N o to cursor sddress l!27°kll;°l:
K to the : Address cosmter weed for both
DL=1: 8 bits, DL=0: 4 bis DD sad CG RAM addrese. s
N =1:2Enes, N=4: | line
F =1:5x10 dots, F=0 5X7 dots
BF =1: Internalty operatiag
BF =0: Can accept instruction

* No effect




DMC164

® Display Format(16chacter X 4line) ® Display Fonts(5 X 8dots) ® Driving Method (D)

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS

R D

Block diagram’

.QV 5%, Ta=25C
5. Z aé‘s

o~ = Sym-| Test Standard Vaiue i e gz‘m- Test Standard Value o
Pt min | yp | max min. | yp. | max
Voltage for L’ogac v°\7;s 01— B 1\' Input "High” Vottage | Vin — 2.2| = |Vee| V
: 1‘%1 ! i |
Pededagon - 0 T‘*; l. T\‘V oW v | 0.3 0.6| Vv
Voitage for LCD Drive | Vee — L60 oltage I 5 3 — 0.6
: _1:§:ﬁ;; ;
Tp— Vi — — - . f m@ Vor t ~iov=0.205m | 2.4 v
> i Ty !
Tomp:':un Ta . i \;?ulmt“m Vo { low=1.2mA 0.4 V
) |
' ~ !
Storage ’ b L e
Temperature Tsig 20 -2:0-_,3: 7 écSupp!y Current | Icc | Veo=s.0v 2.4/4.0| mA
Y :
#V

ENRNNERERRNREEEE
U] | EEnEESEEEEEENEEE | ||
e 2 |
ﬁﬁ‘ mannnnnnnn ) ||
 relicse ke el e e f{". ; ‘—4-1’
efl
5.2
LU )
32.0
8.0
| o s 1
Gt 1T === [J U




100
110
120
140
150
160
170
180
185
190
200
210
220
230
240
250
260
270
290
300
310
320
330
340
350
360
370
380
400
495
500
510
530
540
550
560
580
3880
3890
3900
3910 RE
3920
3930
3940
3945
3950
3960
3970
4000
4010
4020

MANUIN A

Ed
Tﬂiuﬂsumuqumsv‘imuuaqszuuaunuuay,amw

STRING 100,16
PA=0E060H
XBY(PA)=01H
PX=80H : N=16 : $(1)="BETA BA ATTER" : GOSUB 3950
PX=0C3H : N=11 : $(1)="2:D IMAGI} ‘

PX=97H : N=2": $(1)="by" : GOS
PX=0D3H : N=9 : $(1)="K.Sii
CALL 9000H
PA=0E060H
XBY(PA)=01H
PX=80H : N=9 : §(1)=
PX=0CIH : N=11 : §
PX=91H : N=12 : §(1)=
PX=0DIH : N=16 : §
GOSUB 4100

PA=0E060H : XBY(PA
PX=80H : N=9 : $(1)="S
PX=0C2H : N=12 : §(1)= _
PX=92H : N=12 : $(1)="F2<Ind ftir
PX=0D2H : N=6 : $(1)="F3=Ext" -
‘GOSUB 4100 =
IF DA=14 THEN GOTO
IF DA=13 THEN i 100
IF DA=11 THEN
GOTO 350
PA=0E060H : XBY(P
PX=80H : N=14 : $(1}= lst frame scan” : GOSUB 3950
PX=0C3H :N=8 : $(1)—"Hliprt"- GOSUB 3950/

IF DA=14

IF DA=13 GOTO 300

ﬁﬁwmﬂim URIANYINY

****t#*t#****t*******##***##*#*
* *

REM ¥ iniLCD & display -
REM * g
REM #****##*****#********#**i*****#
REM

PA=0E060H : WR=0E062H

XBY(PA)=38H

XBY(PA)=14H : XBY(PA)=0CH

XBY(PA)=PX

FORI=1 TON

XBY(WR)=ASC($(1),])

4030 NEXT

4040

RETURN

ﬁs% EW‘W‘W gIN3
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4050 REM T e L L R L Lt
4060 REM # *
4070 REM & keyboard detect Prog. *
4080 REM * *
4090 REM e L e e L

4100 XBY(0E0A3H)=92H

4110 DA=XBY(0E0A1H)

4120 DA=DA.AND.OFH .

4130 RETURN K

5000 PA=0E060H : XBY(PA)=01H

5010 PX=80H : N=10 : §(1)="Clear data" : GOSUB 3950
5020 PX=0C2H : N=12 : $(1)="F1=1st frame} :;; GOSUB 3950
5030 PX=92H : N=12 : §(1)="F2=2nd frame"

5050 GOSUB 4100
5060 IF DA=14 THEN CALL
5070 IF DA=13 THEN CALE9C
5080 IF DA=11 THEN GOi€
5090 GOTO 5050
5100 PA=0E060H : XB

5140 GOSUB 4100
5150 IF DA=14 THE
5160 IF DA=13 THEN
5170 GOTO 5140
5200 PA=0E060H : XBY(P
5210 PX=83H :N=9: §(1
5220 PX=0C3H :N=10: $(1)=
5230 PX=93H : N=8 : $(1)="
5240 GOSUB 4100

5250 IF DA=13 THEN GOTQ
5260 REM *kkkk Q) i"i'"
5270 GOTO 5240 = =

6000 END \7

AU INENTNEINS
RINNIUUNIININY
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ORG 9000H SIMP OUTP

DT EQU 33H NXT:
DELAYX EQU 0FD00H INC DPTR
DELAYY EQU 0F000H OUTP:
PO EQU 0EOCOH MOV R0,DPL
;start MOV R1,DPH
MOV DPTR.#0EOA3H MOV DPTR,#0E040H
MOV A#82H ! MOV ARO
MOV RO #DT i MOVX @DPTR,A
MOVX @DPTR,A MOV ROA
MOV DPTR,#0E0C3H MOV DPTR,#0E041H
MOV A #80H MOV ARl
MOVX @DPTR,A - MOVX @DPTR,A
BACK: / MOV DPTR,#0E042H
MOV DPTR,#0EOAIH = OV AR2 :
MOVX A,@DPTR ﬂOVX @DPTR,A
MOV R1LA | VIOV DPTR #0E020H
ANL A#10H 7 ‘ MOV A#DATA
CINE A#10H,XSTEP ‘N -MOVX @DPTR,A
MOV ARI _ " MOV.DPHRI
ANL A #20H | \ VIOV DPL,RO
CINE A,#20H, 2N OV 4,#01H
RET S-SR S, WNL A.DPH
XSTEP: . = W {E A,#01H,SUBI
MOV DPTR # SETE
MOV ARO
ANL A,#0FH
MOVX @DPTR,A
MOV A,RO
RR A
MOV R0O,A MOV DPL,#00H

MOV DPTR,#DELAYX PUSH DPL

DL1: ~ MOV DPL,DPH

INCDPTR | Y OV DPH,R2
MOV R2, DR
MOV A,DP uw, : DA #DSH
ORL A,R2 - OV.R0O,A
JNZ DL1 : .J DPH
SIMP BACK #02H

YSTEP ORL ARO

n"sfmamw i
am“mnim WPt GGl

MOV DPTR#DELAYY INC DPTR
DL2: MOV R2,DPH
INC DPTR MOV DPH,DPL
MOV R2,DPH POP DPL
MOV A,DPL SIMP OUTP
ORL A,R2 .
JNZ DL2 ;:CLR SCREEN 2
SIMP BACK ORG 90COH
; CLR SCREEN 1 DATA EQU 00H
ORG 9000H 5
DATA EQU 00H MOV DPTR,#0E043H
MOV A #80H
MOV DPTR,#0000H MOVX @DPTR,A

MOV R2,#00H MOV DPTR,#0E042H
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BACK2:

MOV A #04H
MOVX @DPTR,A
MOV DPTR,#0000H
MOV R2,#04H
SIMP OUTP

NXT1:

INC DPTR

OUTP1:

MOV R0,DPL

MOV R1,DPH

MOV DPTR#0E040H
MOV A,RO

MOVX @DPTR,A
MOV RO,A

MOV DPTR #0E041H

MOV DPH,R1
MOV DPLRO _
MOV A#01H

MOV A,DPL
RRCA
XRL A #0E6H

MOV DPL,#00H

MOV A,R2 N
MOVX @DPTR,A

MOV DPTR,#0

MOV A#DATA

MOVX @DP XY\

RESETX EQU 0FFO0H
PO EQU 0EQCOH

MOV DPTR #0E0A3H
MOV A#92H

MOVX @DPTR,A
MOV DPTR,#0E0C3H
MOV A,#80H

MOVX @DPTR,A
MOVX @DPTR,A
MOV DPTR,#0E043H
MOV A#80H

MOVX @DPTR,A
MOV DPTR,#0E042H
MOV A,#00H

PUSH DPL
MOV DPL,DFP
MOV DPH,R2
MOV A,DPL
XRL A#95H
MOV

P

B2 AN NN

ORL A,

RN NI

CLRC -
SIMP BACK1

SUB2:

INC DPTR
MOV R2,DPH
MOV DPH,DPL
POP DPL

SIMP OUTP

; 1st Prog

ORG 9100H

DO EQU 33H
DELAYX EQU 0C000H
DELAYY EQU 0F000H

V—

OV DPTR #0E042H
MOV AR2
MOVX @DPTR,A

V DPTR,#0E0AOH
1%PTR
' 0E020H

MOVX @DPTR,A
MOV DPHR1 0./

CINE A,#01H,SUBS
SETB C

BACK3:

MOV A,DPL
RRCA

XRL A #0C8H
CINE A #00H,NXT
LCALL XRESET
MOV DPL,DPH
MOV DPH,R2
MOV A,DPL

XRL A#59H

MOV R0O,A
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MOV A,DPH

XRL A#02H

ORL ARO

CINE A,#00H,SUB6
RET

SUBS:

CLRC
LJMP BACK1

SUB6:

ROTX:

DL3:

LOOPX:

XSTEP:

GOX

PN TN

DLA4:

INC DPTR
MOV R2,DPH
MOV DPH,DPL
MOV DPL,#00H
LIMP OUTP3

MOV DPTR,#PO
MOV A,R3
ANL A#0FH
MOV R6,A
MOV AR4
ANL A #0FOH
ORL A,R6

RR A

INC DPTR
MOV R7,DPH
MOV A,DPL
ORL AR7

JNZ DL3

LIMP GOXRS

p

DECRS
SIMP GOX

PUSH DPL '3

MOV RS,

VX @DPTR,A
MOV A,R3
RLA
MOV R3,A
MOV DPTR,#DELAYX

INC DPTR

MOV R7,DPH

MOV A,DPL

ORL A,R7

JNZ DLI1

CJNE R5,#00H,LOOPX
POP ACC

POP DPH

A INUNIN

POP DPL
RET

XRESET:

PUSH DPL
PUSH DPH
PUSH ACC

GOXRS:

MOV DPTR #0E0AIH
MOVX A,@DPTR
ANL A#10H

CINE A#10H,ROTX
MOV R5#2AH

SIMP YSTEP

DPTR#DELAYY

INC DPTR
MOV R7,DPH
MOV A.DPL

5 J00H.LOOPY
OVE PTR,#PO
MOVX (@DPTR,A
POP ACC
POP DPH

T3

; 2nd Prog

ik@ 9100H g

RESETX EQU 0FFO0H
PO EQU OEOCOH

MOV DPTR,#0E0A3H
MOV A #92H

MOVX @DPTR,A
MOV DPTR #0E0C3H
MOV A,#80H

MOVX @DPTR,A
MOVX @DPTR,A
MOV DPTR #0E043H
MOV A,#80H

MOVX @DPTR,A
MOV DPTR #0E042H



MOV A#00H ROTX1:

MOVX @DPTR,A MOV DPTR,#PO
MOV DPTR,#0000H MOV A,R3
MOV R2,#04H ANL A#0FH
MOV R3#DO MOV R6,A
MOV R4,#DO MOV A,R4
SIMP OUTP ANL A,#0FOH
NXT3: ORL A,R6
INC DPTR = MOVX @DPTR,A
LCALL XSTEP MOV A,R3
OUTP: RRA
MOV R0,DPL MOV R3,A
MOV R1,DPH MOV DPTR,#RESETX1
MOV DPTR#0E043H /
MOV A#30H C DPTR
MOVX @DPTR,A V R7,DPH
MOV DPTR,#OE040 ﬂ/ A,DPL
MOV ARO OF R7

MOVX @DPTR,A D
MOV R0,A P.GOXRS]
MOV DPTR,#0E041 :
MOV AR1

MOVX @DP
MOV DPTR,#0E04
MOV A,R2
MOVX @DPTR,A
MOV DPTR #0EO
MOVX A,@DPTR
MOV DPTR,#0E020
MOVX @DPTR,A 1
MOV DPH,R1 OV DPTR#PO
MOV DPL,R0 MOV A,R3
MOV A#01H ANL A #0FH
ANL A,DPH T 0 pTR,A
CINEAH#OIHSUB? MOV
SETB C e

BACK4: , R3A
MOV A,DPL : oV, h PTR4DELAYX1
RRC A DL7:

XRL A,#0C8H ' INC DPTR
B mamwﬁﬁ’l‘%@iﬁ
MOV D
MOV DP JNZ DL1
Mov A,DPH POP DPL
XRL A#02H
ORL A,R0 4
CINE A,#00H,SUBS XRESET1:
RET PUSH DPL

SUBT: PUSH DPH
CLRC PUSH ACC
LIMP BACK1 GOXRS:

SUBS: MOV DPTR,#0E0AIH
INC DPTR MOVX A,@DPTR
MOV R2,DPH ANL A#10H
MOV DPH,DPL CINE A#10H,ROTX1
MOV DPL,#00H MOV R5#2AH

LIMP OUTP SIMP YSTEP1
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LOOPY1:
DEC RS

YSTEPI:
MOV DPTR#PO
MOV A,R4
ANL A #0F0H
MOV R7,A
MOV AR3
ANL A #0FH
ORL A,R7
MOVX @DPTR,A
MOV A,R4
RRA
MOVR4A .
MOV DPTR #DELAYY

DLS:
INC DPTR
MOV R7,DPH
MOV A,DPL

MOVX @DPTR,
POP ACC
POP DPH
POP DPL
RET
END

AULINENINYINS
ARIAATANNINGIAY
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