Hyundai Micro Electronics GMS81C2020/GMS81C2120

GMS81C2020 / GMS81C2120

CMOS Single-Chip 8-Bit Microcontroller
with A/D Converter & VFD Driver

1. OVERVIEW

1.1 Description

The GMS81C2020 and GMS81C2120 are an advanced CMOS 8-bit microcontroller with 20K/12K bytes of ROM. These
are a powerful microcontroller which provides a highly flexible and cost effective solution to many VFD applications. These
provide the following standard features: 20K/12K bytes of ROM, 448 bytes of RAM, 8-bit timer/counter, 8-bit A/D convert-
er, 10-bit High Speed PWM Output, Programmable Buzzer Driving Port, 8-bit Basic Interval Timer, 7-bit Watch dog Timer,
8-bit, Serial Peripheral Interface, on-chip oscillator and clock circuitry. They also come with high voltage I/O pins that can
directly drive a VFD(Vacuum Fluorescent Display) In addition, the GMS81C2020 and GMS81C2120 support power sav-

ing modes to reduce power consumption.

This document is only explained for the base of GMS81C2020(GMS81C2120), the eliminated functions are same as below.

Device name ROM Size RAM Size Ports Package
GMS81C2020 20Kbytes 448bytes RO,R1,R2,R3,R4,R5,R6,R7 | 64 SDIP, 64MQFP, 64LQFP, 64TQFP
GMS81C2012 12Kbytes 448bytes RO,R2,R3,R5,R6 64SDIP, 64MQFP, 64LQFP, 64TQFP
*GMS87C2020 (Zé)li(gét('\eﬂs) 448bytes RO,R1,R2,R3,R4,R5,R6,R7 | 64SDIP, 64MQFP, 64LQFP, 64TQFP
GMS81C2120 20Kbytes 448bytes RO,R1,R2,R3,R4,R5,R6,R7 42SDIP, 44MQFP, 40PDIP
GMS81C2112 12Kbytes 448bytes RO,R2,R3,R5,R6 42SDIP, 44MQFP, 40PDIP
20Kbytes
*GMS87C2120 (EPROM) 448bytes RO,R1,R2,R3,R4,R5,R6,R7 42SDIP, 44MQFP, 40PDIP

[The * Mark Devices are OTP Version]
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1.2 Features

20K/12K bytes ROM(EPROM)

448 Bytes of On-Chip Data RAM
(Including STACK Area)

Minimum Instruction Execution time :
- 1uS at 4MHz ( 2cycle NOP Instruction )

One 8-Bit Basic Interval Timer

One 7-Bit Watch Dog Timer

Two 8-Bit Timer/Counters

10-Bit High Speed PWM Output

One 8-bit Serial Peripheral Interface

Two external interrupt ports

One Programmable 6-Bit Buzzer Driving port

60 1/O Lines

- 56 Programmable I/O pins

30 high-voltage pins (40V,max)

- 3 Input Only pins : 1 high-voltage pin
- 1 Output Only pin

Eight Interrupt Sources
- 2 By External Sources (INTO, INT1)

- 4 By Functional Sources (SPI,ADC,WDT,BIT)

12-Channel 8-Bit On-Chip Analog to Digital Con-

verter

Oscillatior :

- Crystal

- Ceramic Resonator

- External RC Oscillator

- Internal RCWDT Oscillatior

Low Power Dissipation Modes
- STOP mode
- Wake-up Timer Mode
- Standby Mode
- Watch Mode
- Subactive Mode

Operating Voltage : 4.0V ~ 5.5V (at 4.5MHz)
Operating Frequency : 0.4MHz ~ 4.5MHz
Subclock : 32.768KHz Crystal Oscillator

Enhanced EMS Improvement
Power Fail Processor

( Noise Immunity Circuit )

- 2 By Timer/Counter Sources (Timer0, Timerl)

Device name Total I/O Normal I/O | High Voltage I/O Input Only Output Only
GMS81C2020 60 pins 26 pins 30 pins 3 pins 1 pins
GMS81C2012 60 pins 26 pins 30 pins 3 pins 1 pins
GMS81C2120 38 pins 13 pins 21 pins 3 pins 1 pins
GMS81C2112 38 pins 13 pins 21 pins 3 pins 1 pins
*where, Total 1/0 is all ports except powand ground ports
Development Tools
The GMSB800 family is supported by a full-featured macro
assembler, an in-circuit emulators CHOICE-Dr.™, and —
add-on board type OTP writer Dr.Writer™ . In Circuit Emulator CHOICE-Dr.
Assembler HME Macro Assembler
OTP Writer Dr.Writer

preliminary
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2. BLOCK DIAGRAM (GMS81C2020)
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3. PIN ASSIGNMENT (GMS81C2020)
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4. BLOCK DIAGRAM (GMS81C2120)
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5. PIN ASSIGNMENT (GMS81C2120)
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6. PACKAGE DIMENSION
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7. PIN DESCRIPTIONS (GMS81C2020)

VDD: Supply voltage. I/0O port. R3 pins 1 or O written to the Port Direction Reg-

ister can be used as outputs or inputs.

AVDD: Supply voltage to the ladder resistor of ADC cir- le]?lR ;1? (? jvlristtzr; ?(-)b'ltth(e:'\ggr? Igli?gft(i:gr?n:l:I/iztS?rééste
cuit. To enhance the resolution of analog to digital convert- P . " 9
used as outputs or inputs. In addition, R4 serves the func-

er, use independent power source as well as possible, other . .
. tions of the following special features.
than digital power source.

Vss Circuit ground.

AV ss ADC circuit ground.

Port pin Alternate function

RESETB: Reset the MCU. R40

TOO (Timer/Counter 0 output)

Xi: Input to the inverting oscillator amplifier and input to

the internal clock operating circuit. R50~R57 R5 is an 8-bit CMOS bidirectional I/O port. R5

pins 1 or O written to the Port Direction Register can be

Xo: Output from the inverting oscillator amplifier. used as outputs or inputs. In addition, R5 serves the func-

SXi: Input to the internal subsystem clock operating cir- tions of the various following special features.

cuit. In addition, SXI serves the R74 pin when selected by

the code option. Port pin Alternate function
SXo: Output from the inverting subsystem oscillator am- R53 SCLK (Serial clock)
plifier. In addition, SXO serves the R75 pin when selected R54 SIN (Serial data input)

R56 PWM10 (PWM1 Output)
RA(V disp): RA is one-bihigh-voltageinput only port pin. T10 (Timer/Counter 1 output)

In addition, RA serves the functions of thgisy special
features. Visp is used as a high-voltage input power supply
pin when selected by the mask option..

R60~R67 R6 is an 8-bit CMOS bidirectional 1/O port. R6
pins 1 or O written to the Port Direction Register can be
used as outputs or inputs. In addition, R6 is shared with the

Port pin Alternate function ADC input.
RA Visp (High-voltage input power supply)
Port pin Alternate function
RO0~RO7 RO is an 8-bihigh-voltageCMOS bidirectional R60 ANO (Analog Input 0)
I/O port. RO pins 1 or 0 written to the Port Direction Reg- R61 AN1 (Analog Input 1)
ister can be used as outputs or inputs. In addition, RO R62 AN2 (Analog Input 2)
serves the functions of the various following special fea- R63 AN3 (Analog Input 3)
tures. R64 AN4 (Analog Input 4)
R66 AN5 (Analog Input 5)
R66 ANG6 (Analog Input 6)
Port pin Alternate function R67 AN7 (Analog Input 7)
ROO INTO (External interrupt 0) ) ] o
RO1 INT1 (External interrupt 1) R70~R73 R7 is an 8-bit CMOS bidirectional I/O port. R6
R02 ECO (Event counter input) pins 1 or O written to the Port Direction Register can be
RO3 BUZO (Buzzer driver output) used as outputs or inputs. In addition, R7 is shared with the

R10~R17 R1 is an 8-bihigh-voltageCMOS bidirectional
I/O port. R1 pins 1 or O written to the Port Direction Reg-

ADC input.

ister can be used as outputs or inputs. Port pin Alternate function

R20~R27 R2 is an 8-bihigh-voltageCMOS bidirectional R70 AN8 (Analog Input 8)

I/O port. R2 pins 1 or 0 written to the Port Direction Reg- R71 AN9 (Analog Input 9)

ister can be used as outputs or inputs. R72 AN10 (Analog Input 10)
R73 AN11 (Analog Input 11)

R30~R33 R3 is an 6-bihigh-voltageCMOS bidirectional

Nov. 1999 Ver 0.0
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PIN NAME In/Out
VDD - Supply voltage
VSs - Circuit ground
RA (Vdisp) 1(1) 1-bit high-voltage Input only port High-voltage input power supply pin
RESETB | Reset signal input
XI I Oscillation input
X0 (@) Oscillation output
ROO (INTO) 110 (1) External interrupt O input
RO1 (INT1) 110 (1) External interrupt 1 input
R0O2 (ECO0) 110 (1) 8-bit high-voltage I/0 ports Timer/Counter 0 external input
R03 (BUZO) 1/0 (O) Buzzer driving output
R04~R07 110
R10~R17 1/0 8-bit high-voltage 1/0 ports
R20~R27 1/0 8-bit high-voltage 1/0O ports
R30~R35 /0 6-bit high-voltage 1/0 ports
R40 (T0O) 1/0 (0) ) Timer/Counter 0 output
RA1-RA3 o 4-bit general 1/O ports
R50~R52 110
R53 (SCLK) 1/0 (1/0) Serial clock source
R54 (SIN) 110 (1) ) Serial data input
R55 (SOUT) /0 (0) 8-bit general l/O ports Serial data output
R56 (PWM10O/T10) 1/0 (O) PWM 1 pulse output /Timer/Counter 1 output
R57 1/0
R60~R67 (ANO~ANT7) 110 (1) 8-bit general I/O ports

Analog voltage input

R70~R73 (AN8~ANL11) 110 (1) 4-hit general I/O ports

AVDD

Supply voltage input pin for ADC

AVSS

Ground level input pin for ADC

12
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8. PIN DESCRIPTIONS (GMS81C2120)

VDD: Supply voltage.
Vss Circuit ground.

AVDD: Supply voltage to the ladder resistor of ADC cir-
cuit. To enhance the resolution of analog to digital convert-
er, use independent power source as well as possible, othe
than digital power source.

AV ss ADC circuit ground.
RESETB: Reset the MCU.

Xi: Input to the inverting oscillator amplifier and input to
the internal clock operating circuit.

Xo: Output from the inverting oscillator amplifier.

RA(V gisp): RA is one-bihigh-voltageinput only port pin.

In addition, RA serves the functions of thgisy special
features. Visp is used as a high-voltage input power supply
pin when selected by the mask option..

Port pin Alternate function

RA Visp (High-voltage input power supply)

RO0~RO7 RO is an 8-bihigh-voltageCMOS bidirectional

I/O port. RO pins 1 or O written to the Port Direction Reg-
ister can be used as outputs or inputs. In addition, RO
serves the functions of the various following special fea-
tures.

Port pin Alternate function
R0OO INTO (External interrupt 0)
RO1 INT1 (External interrupt 1)
R0O2 ECO (Event counter input)
R0O3 BUZO (Buzzer driver output)

R20~R27 R2 is an 8-bihigh-voltageCMOS bidirectional
I/O port. R2 pins 1 or 0 written to the Port Direction Reg-
ister can be used as outputs or inputs.

R53~R57 R5 is an 5-bit CMOS bidirectional 1/0 port. RS
pins 1 or O written to the Port Direction Register can be
used as outputs or inputs. In addition, R5 serves the func-

Nov. 1999 Ver 0.0

preliminary

tions of the various following special features.

Port pin Alternate function
R53 SCLK (Serial clock)
R54 SIN (Serial data input)
R55 SOUT (Serial data output)
R56 PWM10 (PWM1 Output)
T10 (Timer/Counter 1 output)

R60~R67 R6 is an 8-bit CMOS bidirectional 1/O port. R6
pins 1 or O written to the Port Direction Register can be
used as outputs or inputs. In addition, R6 is shared with the
ADC input.

Port pin Alternate function
R60 ANO (Analog Input 0)
R61 AN1 (Analog Input 1)
R62 AN2 (Analog Input 2)
R63 AN3 (Analog Input 3)
R64 AN4 (Analog Input 4)
R66 AN5 (Analog Input 5)
R66 ANG6 (Analog Input 6)
R67 AN7 (Analog Input 7)
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PIN DESCRIPTIONS (GMS81C2120)

PIN NAME In/Out Function
VDD - Supply voltage
Vss - Circuit ground
RA (Vdisp) 1(1) 1-bit high-voltage Input only port High-voltage input power supply pin
RESETB | Reset signal input
Xl I Oscillation input
X0 (@) Oscillation output
ROO (INTO) 110 (1) External interrupt O input
RO1 (INT1) 110 (1) External interrupt 1 input
R02 (ECO) 110 (1) 8-bit high-voltage I/0 ports Timer/Counter 0 external input
R0O3 (BUZO) 1/0 (O) Buzzer driving output
R04~R07 110
R20~R27 /0 8-bit high-voltage 1/0 ports
R30~R34 110 5-bit high-voltage 1/0 ports
R53 (SCLK) I/0 (1/0) Serial clock source
R54 (SIN) 110 (1) Serial data input
R55 (SOUT) I/0O (O) | 5-hit general I/O ports Serial data output
R56 (PWM10/T10) 1/0 (O) PWM 1 pulse output /Timer/Counter 1 output
R57 1/0
R60~R67 (ANO~ANT7) 110 (1) 8-bit general I/O ports Analog voltage input

AVDD

Supply voltage input pin for ADC

AVSS

Ground level input pin for ADC

14
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9. PORT STRUCTURES

* RESETB

T Vob
~<—— Mask version only
Internal RESETB '“_i I |

Vss

* Xl, XO (Crystal Oscillator)

Vop
Internal System clock <II ZF D X0

A A

Voo Voo

Lk

*Xg N - D XI

stop or mainclk off ! [Jy ITQ {>of %VSS

» Xl, XO (RC Oscillator)
Vop
Internal System clock <II

Vss

Vbbp

ot i

D>
e
[]

stop or mainclk off I

Vss

T
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» SXI, SXO (Sub Oscillator)

Internal System clock /I
\I

i | SXO

L

stop or subclk off DO—

% -

f E %VSS
Vbp Vbb

%Vss

* R40/TOO

Funcout
[TOO]

Vbp

Data Bus Data Register

Function /y\ L
Select v D
Vbp
|
N g Vss
' .é|

Data Bus Direction Register |

Data Bus /I

I——— Metal Option

Read

* R41~R43, R50~R52, R57

Data Bus %| Data Register I %

Data Bus Direction Register i>)_¢

S
1 L=<
7\\1 o I———Metal Option

Real

Data Bus

o
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* R53/SCLK

Funcout_sel

Funcout

[SCLKOUT] Funcin_sel

Data Bus —— =

Data Register

N-MOS Open Drain sel.

Data Bus Direction Register —]

" Vbbb Vss
\/Ir"@— Read g :
~

Data Bus /{I <
/I l T I———Metal Option
Funcin
[SCLKIN] ~
* R54/SIN
Funcin_sel Vbp
Data Bus —— | Data Register
N-MOS Open Drain sel.
Data Bus pd
N /I [—— Metal Option
Funcin \I
[SIN]
* R55/SOUT
Funcout_sel
Funcout
[souT]
Vbb
1
N-MOS Open Drain sel.
Read
\l//l I0SWB
Data Bus \]
Funcin
[IOSWIN]
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* R56 / PWM10O/T10

Data Bus

Data Bus

Data Bus

Funcout

[PWM10/T10]
Vbp
1
]

N-MOS Open Drain sel.

Direction Register

Funcout_sel

Vss
Read
“1 L
~ T I———Metal Option

* R60~R67 [ANO ~ AN7], R70~R74 [AN8 ~ AN11]

Data Bus

Data Bus

Data Bus

%| Data Register i _DO—G(

Vbbp

Direction Register

To A/D Converter
[AN11 ~ ANO]

Analog Input Mode

\
.
I

[ANSEL11 ~ 0]

Analog Ch. Selection
[ADCM.5 ~ ADCM.2]

* RA/ Vdisp
VoD
Read
Data Bus 4_[. I j
Vdisp @ Metal option
18 preliminary Nov. 1999 Ver 0.0
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* ROO/INTO, RO1/INT1, RO2/ECO

Funcin_sel Vop
Data Bus —— = | Data Register
.
R R . 20
! =3
4
— Read Vdisp
[Metal Option]
Data Bus \I /{I
Funcin \/II
[INTO, INT1, ECO]
* R0O3/BUZO
Funcout_sel
Funcout
[BUZO]
\%s)}
1
S o
. . . =9
28
g
Read -
Vdisp
J/’I [Metal Option]
Data Bus \I
* R0O4 ~ R07, R10 ~ R17, R20 ~ R27, R30 ~ R35
\%)s)
DataBus ————=>| Data Register 30_({
S
. . . 20
=3
4
Read -
Vdisp
[Metal Option]

Data Bus

2
<

Nov. 1999 Ver 0.0

preliminary

19



GMS81C2020/GMS81C2120

Hyundai Microriidsctro

10. ELECTRICAL CHARACTERISTICS

» Absolute Maximum Ratings

Supply Voltage : D

Storage Temperature sTG

Voltage on any pin
with respect to Ground (356). .. ...

-0.3to +7.0V
-40to + 125 °C

Note: Stresses above those listed under "Absolute Max-

imum Ratings" may cause permanent damage to the de-

vice. This is a stress rating only and functional operation

of the device at these of any other conditions above those
indicated in the operational sections of this specification

is not implied. Exposure to absolute maximum rating con-
ditions for extended periods may affect device reliability.

loLperl/OPIn . ... 20 mA
Recommended Operating Conditions
Parameter Symbol Condition S.pecification Unit
Min Max
Supply Voltage Vpp fxi = 4.5 MHz 4.0 5.5 \Y,
Operating Frequency fxi Vbbp = VDD 0.4 4.5 MHz
Operating Temperature ToPr -40 125 °C
10.1 A/D Converter Characteristics
(Ta=25°C, Vpp=5V, Vss=0V, AVpp=5.12V, AVss=0V @fx; =4MHZz)
Specifications
Parameter Symbol Condition Unit
Min. Typ. Max.
Analog Power Supply Input Voltage Range AVpp AVss - AVpp
Analog Input Voltage Range VAN AVss0.3 AVpp+0.3
(B:Z’:\:\flenetnF,CA)\Il\/0|;NDI r;algnd AVss lavop ) - 200 uA
Overall Accuracy CAIN - +1.0 +1.5 LSB
Non-Linearity Error NNLE - +1.0 +1.5 LSB
Differential Non-Linearity Error NDNLE - +1.0 +1.5 LSB
Zero Offset Error Nzoe - +0.5 15 LSB
Full Scale Error NFse - +0.25 0.5 LSB
Gain Error NNLE - +1.0 +1.5 LSB
Conversion Time Tconv fxi=4MHz - - 20 us

20
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DC Characteristics for Standard Pins( 5V )

(Vpp = 5.0V +10%, \4s= 0V, Tp = -40 ~ 125°C, | = 4 MHz, Vdisp=\bp-40V to Vpp)

) N Specification )
Parameter Pin Symbol Test Condition Vi T v Unit
in yp ax
X1 SXI VIH1 0.9Vpp Vpp+0.3
Input High Voltage :T\lli%il?z’gloN’Rss'SCLK’ ViH2 0.8Vpp Vpp+0.3 V
R40~R43,R5,R6,R70~R73 VIH3 0.7Vpbp Vpp+0.3
X1 SXI VL1 -0.3 0.1Vpp
Input Low Voltage :T\E%ZI'BECS:ION,RSS,SCLK, ViL2 -0.3 0.2Vpp \%
R40~R43,R5,R6,R70~R73 VL3 -0.3 0.3Vpp
Outout Hiah R40~R43,R5,R6,R70~R73
Vzlta eg BUZO,T0O,PWM10/T10, Vo | lon=-05mA | Vpp0.5 Vv
9 SCLK,SOUT
R40~R43,R5,R6,R70~R73
e Y, loL=1.6mA
Output Low BUZO,T0O,PWM10/T10, oLl oL=1.6m 04 Y,
Voltage SCLK SOUT VoL2 loL=10mA 2
Input High R40~R43,R5,R6,R70~R73 lIH1 1 A
Leakage Current | y llH2 1
Input Low R40~R43,R5,R6,R70~R73 TS -1 A
Leakage Current | y liL2 1
Input Pull-up _ _
Current(*Option) R40~R43,R5,R6,R70~R73 Ipu 50 100 180 UuA
Power Fall
Detect Voltage Voo VPFD 2.1 v
Current dissipation _
in active mode VpDp Ibb fx1=4.2MHz 5 mA
Current dissipation _
in standby mode VpD IsTBY fxi=4.2MHz 2 mA
Current dissipation fxi=Off
in subactive mode Voo Isus fsxi=32.7KHz 100 uA
Current dissipation fxi=Off
in watch mode Voo hwre fsx1=32.7KHz 20 uA
Current dissipation fxi=Off
in stop mode Voo Istop fsxi=32.7KHz 10 uA
. RESETB,SIN,R55,SCLK, _
Hysteresis INTO.INTL,ECO V1+~VT1. 0.4 V
Internal RC WDT
Frequency X0 TrcwpT 10 25 MHz
RC Oscillation _
Frequency X0 frcosc R=60KQ 1.5 2 2.5 MHz

Nov. 1999 Ver 0.0
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DC Characteristics for High-Voltage Pins
(Vpp = 5.0V £ 10%, \bs= 0V, Ta = -40 ~ 125°C, | = 4 MHz, Vdisp=\bp-40V to Vpp)

. N Specification )
Parameter Pin Symbol | Test Condition i Unit
Min Typ Max
Input High Voltage | RO,R1,R2,R30~R35,RA VIH 0.7Vpbp Vpp+0.3 \%
Input Low Voltage | RO,R1,R2,R30~R35,RA Vi Vpp-40 0.3Vpp \Y/
. lon =-15mA Vpp-3.0
O‘cgﬁ;H;gh RO,R1,R2,R30~R35 Vo lon=-10mA | Vpp-2.0 Vv
g loh=-4mA | Vpp-1.0
Output Low _ Vdisp=Vpp-40 Vpp-37
Voltage RO,R1,R2,R30-R35 VoL 150KQ atVpp-40 Vpp-37 v
Input High _ VIN=Vpp-40V
Leakage Current RO,R1,R2,R30~R35,RA i to Vpp 20 uA
Input Pull-down Vdisp=Vpp-35V
Current(*Option) RO,R1,R2,R30~R35 IpD VIN=VDp 200 600 1000 uA

22 preliminary Nov. 1999 Ver 0.0
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10.2 AC Characteristics
(Ta=-40~ 128C, Vpp=5V+10% Vss=0V)

_ Specifications _
Parameter Symbol Pins - Unit
Min. Typ. Max.
Operating Frequency fcp Xl 1 - 8 MHz
External Clock Pulse Width tcpw XI 80 - - nS
External Clock Transition Time trcp trcp XI - - 20 nS
Oscillation Stabilizing Time tsT XI, XO - - 20 mS
External Input Pulse Width tepw INTO, INT1, ECO 2 - - tsys
E_xternal Input Pulse Transiton tRep trep INTO, INTL, ECO ) ) 20 ns
Time
RESET Input Width tRsT RESETB 8 - - tsys

tcpw tcpw

«— 1/fcp

«— tgys E—

trRsT >

RESETB
0.2Vpp

INTO, INT1
ECO

tREP trep

Figure 10-1 Timing Chart

Nov. 1999 Ver 0.0 preliminary 23
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10.3 Typical Characteristics

This graphs and tables provided in this section are for de- The data presented in this section is a statistical summary
sign guidance only and are not tested or guranteed. of data collected on units from different lots over a period
In some graphs or tables the data presented are out- tht.llm?' T¥p|0?| .r(?'presents the mean of thz distribution
side specified operating range (e.g. outside specified while “max -or min represents (mean J.er)Blan (mearr

Vpp range). This is for imformation only and divices 30) respectively where is standard deviation

are guranteed to operate properly only within the
specified range.

Operating Area Normal Operation

(Nflﬁ ) lbp-Vbp

z Ibp
Ta= 25°

a=25°C (mA) | Ta=25°C

10

fxi = 8MH/Z/
6 4 ‘
4MHz
4 ) / —

]
2
0 Vbp
2 3 4 5 6 (V)
0 Vbbp
2 3 4 5 6 (\%)
Wake-up Timer Mode RC-WDT in Stop Mode
lwkupP—VDD IrRcwDT—VDD
Ibp b} | [
(mA) | Ta=25°C (MA) | Ta=25°C
2.0 20
1.5 15
fx| = 8MHz /
1.0 \/ 10 fxi = BMy
05 e 5 \
L ‘ 4AMHz
0 Vbpp 0 I VbD
2 3 4 5 6(V) 2 3 4 5 6(V)

*xt FOR MODIFIED *+**
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Vi1
(V)

4

3

Vi
v)

lo.—VoL, Vpp=5V

Nov. 1999 Ver 0.0

loH—VoH, Vbp=5V

preliminary

*wxx FOR MODIFIED **

loL lon
(mA) L o5 (mA) ' -25°C
; i | —  25°C
0 / —  25C -20 %
B/ __ gsc . ——  85°C
1 \l
30 './4 -15 \\
20 /é -10 \\\
10 /l -
i
0 Von
0 VoL
1 2 3 4 5 2 4 5 6O
Vbpp—ViH1 Vbpp—ViH2 . Vpp—ViH3 .
X|. RESETB Hysteresis input Normal input
. ViH2 ViH3
fxi=4MHz W) fxi=4MHz ) fx|=4MHz
Ta=25°C Ta=25°C Ta=25°C
4 4
3 - 3
/ 5 / 5 //
1 — 1 /
Vbbp 0 Vbbp 0 Vbp
1 2 3 4 5 6 (V) 2 3 4 5 6 (V) 2 3 4 5 6 (V)
Vpp—ViL1 Vpp—ViL2 . Vbop—ViL3 .
XI. RESETB Hysteresis input Normal input
! ViL2 ViLs
fxi=4MHz v) fxi=4MHz W) fxi=4MHz
Ta=25°C Ta=25°C Ta=25°C
4 4
3 3
pd » — 2
e L L -
Vbp 0 Vbb 0 Vpp
1 2 3 4 5 6() 2 3 4 5 6(V 2 3 4 5 6()
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11. MEMORY ORGANIZATION

The GMS81C2020 and GMS81C2120 have separate ad- to 20K/12K bytes of Program memory. Data memory can
dress spaces for Program memory and Data Memory. Pro- be read and written to up to 448 bytes including the stack
gram memory can only be read, not written to. It can be up area.

11.1 Registers

This device has six registers that are the Program Counter Generally, SP is automatically updated when a subroutine
(PC), a Accumulator (A), two index registers (X, Y), the call is executed or an interrupt is accepted. However, if it
Stack Pointer (SP), and the Program Status Word (PSW). is used in excess of the stack area permitted by the data

The Program Counter consists of 16-bit register. memory allocating configuration, the user-processed data
may be lost.
ACCUMULATOR The stack can be located at any position withig @OFFR
X REGISTER of the internal data memory. The SP is not initialized by
hardware, requiring to write the initial value (the location
Y REGISTER with which the use of the stack starts) by using the initial-
STACK POINTER ization routine. Normally, the initial value of "RF is
used.
PCH [ PCL | PROGRAM COUNTER
< PROGRAM STATUS Stack Address ( 0100y ~ 01FFy )
WORD 15 8 7 0
01H [ ) |
Figure 11-1 Configuration of Registers Hardware fixed

Accumulator: The Accumulator is the 8-bit general pur-

pose reglster, used for dff’l,ta opgratlon such as transfer, tem'Note: The Stack Pointer must be initialized by software be-
porary saving, and conditional judgement, etc.

cause its value is undefined after RESET.
The Accumulator can be used as a 16-bit register with Y Example: To initialize the SP
Register as shown below. LDX #OFFH

TXSP ;SP « FFy
Program Counter: The Program Counter is a 16-bit wide
[ Y| A | which consists of two 8-bit registers, PCH and PCL. This

] A counter indicates the address of the next instruction to be

executed. In reset state, the program counter has reset rou-
Two 8-bit Registers can be used as a "YA" 16-bit Register tine address (RECOFRy, PG :0OFER).

Program Status Word: The Program Status Word (PSW)

Figure 11-2 Configuration of YA 16-bit Register contains several bits that reflect the current state of the

CPU. The PSW is described in Figure 11-3 . It contains the

X, Y Registers In the addressing mode which uses these Negative flag, the Overflow flag, the Break flag the Half
index registers, the register contents are added to the specCarry (for BCD operation), the Interrupt enable flag, the
ified address, which becomes the actual address. TheseZero flag, and the Carry flag.

modes are extremely effective 'for referencing subrouting [Carry flag C]

tables and memory tables. The index registers also have in-

crement, decrement, comparison and data transfer func- This flag stores any carry or borrow from the ALU of CPU

tions, and they can be used as Simp]e accumulators. after an arithmetic operation and is also Changed by the

. . . . ) Shift Instruction or Rotate Instruction.
Stack Pointer. The Stack Pointer is an 8-bit register used

for occurrence interrupts and calling out subroutines. Stack [Zero flag Z]

Pointer identifies the location in the stack to be accessed g flag is set when the result of an arithmetic operation
(save or restore). or data transfer is "0" and is cleared by any other result.
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MSB LSB
psw |N[v]e|s[n]1]z]c] [RESET VALUE : 00
NEGATIVE FLAG CARRY FLAG RECEIVES
CARRY OUT
OVERFLOW FLAG ZERO FLAG

DIRECT PAGE FLAG

INTERRUPT ENABLE FLAG

BREAK FLAG

HALF CARRY FLAG RECEIVES
CARRY OUT FROM BIT 1 OF
ADDITION OPERLANDS

Figure 11-3 PSW (Program Status Word) Register

[Interrupt disable flag 1]

This flag enables/disables all interrupts except interrupt
caused by Reset or software BRK instruction. All inter-

rupts are disabled when cleared to "0". This flag immedi-
ately becomes "0" when an interrupt is served. It is set by
the El instruction and cleared by the DI instruction.

[Half carry flag H]

After operation, this is set when there is a carry from bit 3
of ALU or there is no borrow from bit 4 of ALU. This bit
can not be set or cleared except CLRV instruction with
Overflow flag (V).

[Break flag B]

This flag is set by software BRK instruction to distinguish
BRK from TCALL instruction with the same vector ad-
dress

[Direct Page flag G]

Nov. 1999 Ver 0.0
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This flag assign direct page(0-page, 1-page) for direct ad-
dressing mode. When G-flag is "0", the direct addressing
space is in 0-page(0000h ~ O0FFH). When G-flag is "1",

the direct addressing space is in 1-page(0100h ~ 01FFH).
It is set and clreared by SETG, CLRG instruction.

[Overflow flag V]

This flag is set to "1" when an overflow occurs as the result
of an arithmetic operation involving signs. An overflow
occurs when the result of an addition or subtraction ex-
ceeds +127(7) or -128(8@;). The CLRV instruction
clears the overflow flag. There is no set instruction. When
the BIT instruction is executed, bit 6 of memory is copied
to this flag.

[Negative flag N]

This flag is set to match the sign bit (bit 7) status of the re-
sult of a data or arithmetic operation. When the BIT in-
struction is executed, bit 7 of memory is copied to this flag.
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11.2 Program Memory

A 16-bit program counter is capable of addressing up to
64K bytes, but these devices have 20K/12K bytes program
memory space only physically implemented. Accessing a
location above FFRwill cause a wrap-around to 0090

Figure 11-4 , shows a map of Program Memory. After re-
set, the CPU begins execution from reset vector which is
stored in address FFREand FFF|R as shown in Figure
11-5.

As shown in Figure 11-4 , each area is assigned a fixed lo-
cation in Program Memory. Program Memory area con-
tains the user program.

BOOOH

GMS81C2020
DOOOH

GMS81C2012 PROGRAM
MEMORY
FEFFH

FFOOH

FFCOH

FFDFH
FFEOH

FFFFH

PCALL
AREA

TCALL
AREA

INTERRUPT
VECTOR AREA

Figure 11-4 Program Memory Map

Page Call (PCALL) area contains subroutine program to
reduce program byte length by using 2 bytes PCALL in-
stead of 3 bytes CALL instruction. If it is frequently called,
it is more useful to save program byte length.

Table Call (TCALL) causes the CPU to jump to each
TCALL address, where it commences the execution of the
service routine. The Table Call service area spaces 2-byte
for every TCALL: OFFC@, for TCALL15, OFFC2 for
TCALL14, etc., as shown in Figure 11-6 .

28
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Example: Usage of TCALL

LDA #5 _
TCALL OFH -1BYTE INSTRUCTION
: INSTEAD OF 3 BYTES
NORMAL CALL
‘TABLE CALL ROUTINE
FUNC_A: LDA  LRGO
RET
FUNC B: LDA LRG1
~ RET Q@
‘TABLE CALL ADD. AREA
’ ORG ~ OFFCOH_' | TCALLADDRESS AREA
DW FUNC_A
DW FUNC_B

The interrupt causes the CPU to jump to specific location,
where it commences the execution of the service routine.
The External interrupt 0, for example, is assigned to loca-
tion OFFFA4. The interrupt service locations spaces 2-byte
interval: OFFFg and OFFFQ for External Interrupt 1,
OFFFA4 and OFFFR, for External Interrupt O, etc.

As for the area from OFF@Oto OFFFFy, if any area of
them is not going to be used, its service location is avail-
able as general purpose Program Memory.

Address Vector Area Memory

OFFEOH
E2
E4 | Serial P-é-ripheral Interface Interrupt Vector Area
E6 Basic Interval Interrupt Vector Area
E8 Wa-t-<-:hdog Timer Interrupt Vector Area
EA AID Converter Interrupt Vector Area
EC
EE
FO
F2
F4 Tin;ér/Counter 1 Interrupt Vector Area
F6 Tin%?er/Counter 0 Interrupt Vector Area
F8 External Interrupt 1 Vector Area
FA -I-E-xternal Interrupt O Vector Area
FC -
FE RESET Vector Area

NOTE:

"-" means reserved area.

Figure 11-5 Interrupt Vector Area
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Address Program Memory
OFFCOH
Q[ TCALL 15 -eoeeeeeemseeecsnsneenes
C2 TCALL 14 -eveeemescsnsnsncncess
c |
Ca TCALL 13 -reveesmssesnnsncncess
Address PCALL Area Memory O e
C6
OFFOOH oy [T TCALL 12 -eoeeeeeerssensnsneecess
C8 TCALL 11 -eeeveeessscnsnsnceces
co |
PCALL Area CA | TCALL 10 covereeeemmeereemeeee
(256 Bytes) CB
CC TCALLQ  -oereeeesmsnenes
CD
: CE TCALL 8  -eeeessssmnsnsncecass
OFFFFy O e
DO TCALL7  ceeeeeeeeeeecesenenes
oL |
D2 e TCALL 6 -eoeeeeeseseecaneneeces
D3
D4 TCALL 5
D5
D6 TCALL 4
D7
o S TCALL 3 coeeeeemsemecsnsneeces
oo |
DA TCALL 2 -eeeeeeeemssmsnsnsncncess
oB|
O [ — TCALL L  ceeeeesssscennsnceces
DD R
DE | TCALL O/ BRK *  -veeseseeeeees
DF
NOTE:
* means that the BRK software interrupt is using
same address with TCALLO.
Figure 11-6 PCALL and TCALL Memory Area
PCALL - rel TCALL = n
4F35 PCALL 35H 4A TCALL 4
/\/
/\_/
aF 4A —»[01001010
Reverse
35 1 1 b—
PC: 11111111 11010110
T T OF125H NEXT Fn Fu Dy 6
OFFOOH \~
1 A J
OFF35H NEXT OFFOOH A
! OFFD6H 25 %Q
OFFFFH OFFD7H F1
OFFFFH

Nov. 1999 Ver 0.0
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Example: The usage software example of Vector address and the initialize part.

ORG

DwW
DwW
DwW
DwW
DwW
DwW
DwW
DwW
DwW
DwW
DwW
DwW
DwW
DwW
DwW
Dw

ORG

OFFEOH

NOT_USED; (OFFEOQ)

NOT_USED; (OFFE2)

SPI_INT; (OFFE4) Serial Peripheral Interface
BIT_INT; (OFFE6) Basic Interval Timer
WDT_INT; (OFFE8) Watchdog Timer
AD_INT; (OFFEA) A/D Converter
NOT_USED; (OFFEC)

NOT_USED; (OFFEE)

NOT_USED; (OFFFO0)

NOT_USED; (OFFF2)

TMRZ1_INT; (OFFF4) Timer-1
TMRO_INT; (OFFF6) Timer-0

INT1; (OFFF8) Int.1

INTO; (OFFFA) Int.0

NOT_USED; (OFFFC)

RESET; (OFFFE) Reset

OFOOOH

*

*

MAIN  PROGRAM *

RESET:

*

DI
LDX

RAM_CLR: LDA

30

STA
CMPX
BNE

LDX
TXSP

CALL
LDM
LDM

LDM
LDM

LDM

*

;Disable All Interrupts

#0

#0;RAM Clear(!0000H->!00BFH)
{X}+

#0COH

RAM_CLR

#01FFH;Stack Pointer Initialize

INITIAL;
RO, #0;Normal Port 0
RO0I10,#1000_0010B;Normal Port Direction

R1, #0;Normal Port 1
R110,#1000_0010B;Normal Port Direction

PFDR,#0;Enable Power Fail Detector

preliminary
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11.3 Data Memory (GMS81C2020)
Figure 11-7 shows the internal Data Memory space avail-

. .. . RESET Addressi
able. Data Memory is divided into two groups, a user | Address Symbol | R/W Value nr]%%selng
RAM(including Stack) and control registers. . ]

OCOH RO R/W | Undefined byte, bit!
0000H 0C1H ROIO w 0000_0000 byte2
0C2H R1 R/W | Undefined byte, bit
USER 0C3H R1I0 w 00000000 byte
MEMORY 0C4H R2 R/W | Undefined byte, bit
PAGEO 0C5H R2I10 w 0000_0000 byte
00BFH 0C6H R3 R/W | Undefined byte, bit
00COH 0C7H R3IO W | --00_0000 byte
CONTROL 0C8H R4 R/W | Undefined byte, bit
0O0FFH REGISTERS 0C9H R410 W ----_0000 byte
0100H 0CAH R5 R/W | Undefined byte, bit
0CBH R5I0 W 0000_0000 byte
USER OCCH R6 R/W | Undefined byte, bit
~ MEMORY PAGEL 0CDH R610 W | 0000_0000 byte
(including STACK) OCEH R7 R/W | Undefined byte, bit
01FFH OCFH R710 w ----_0000 byte
ODOH TMO R/W | --00_0000 byte, bit
OD1H TO R 0000_0000 byte
Figure 11-7 Data Memory Map OD1H TDRO w 1111 1111 byte
0D1H CDRO R | 0000_0000 byte
OD2H ™1 R/W | 0000_0000 byte, bit
User Memory OD3H TDR1 w | 111171111 byte
The GMS81C2020 has 4488 bits for the user memory OD3H | TIPPR W 1111 1111 byte
(RAM) 0D4H T1 R | 0000_0000 byte
. 0D4H CDR1 R 0000_0000 byte
0D4H | T1PDR | R/W | 0000_0000 | byte, bit
Control Registers OD5H | PWM1HR W ----_0000 byte
. . ODEH BUR W 1111 1111 byte
The control registers are used by the CPU and Peripheral = i
function blocks for controlling the desired operation of the | OEOH SIOM R/W | 0000_0001 | byte, bit
device. Theref th .gt tai P trol and stat OE1H SIOR R/W | Undefined byte, bit
evice. Therefore these registers contain control and status gz IENH R/W | 0000 - byte. bit
bits for the interrupt system, the timer/ counters, analog to | 0E3H IENL R/W | 0000 ---- byte, bit
digital converter, basic interval timer, serial peripheral in- | OE4H IRQH R/W | 0000_---- byte, bit
terface, watchdog timer, buzzer driver and /0 ports. The | OE2H IRQL R/ | 0000_---- byte, bit
» wa g imer, ports. OE6H IEDS R/W | -—--_0000 byte, bit
control registers are in address range of Q€@00FF. OEAH ADCM R/W | -000_0001 byte, bit
) ) OEBH ADCR R Undefined byte
Note that unoccupied addresses may not be implemented, oecH BITR R 0000_0000 byte
on the chip. Read accesses to these addresses will in genr gggﬁ CVP\</3¥_|E{R \a/ E)%%lo_%lololo EYEG
. . i | yte
eral retgrn random data, and write accesses will have an in OEDH WDTR W | 01111111 byte
determinate effect. OEFH PFDR | RW | - _-100 byte, bit
More detailed informations of each register are explained | OF4H | ROFUNC | W | ----_0000 byte
i ; ; OF5H | R4FUNC | W | -— --00 byte
in each peripheral section. OF6H | RSFUNG W 0000. 0000 byte
OF7H R6FUNC W 0000_0000 byte
Note: Write only registers can not be accessed by bit ma- OF8H R7FUNC w -—-_0000 byte
ipulation instruction. Do not use read-modify-write OF9H | RSNODR w 0000_0000 byte
nipuratic - DO ot USe ¢ : OFAH | SCMR | RMW | ---0_0000 byte
instruction. Use byte manipulation instruction. OFBH RA R Undefined -

Table 11-1 Control Registers

1. "byte, bit" means that register can be addressed by not only bit
but byte manipulation instruction.

"byte" means that register can be addressed by only byte
manipulation instruction. On the other hand, do not use any
read-modify-write instruction such as bit manipulation for
clearing bit.

Example; To write at CKCTLR

LDM CKCTLR,#09H ;Divide ratio +16 2.

Note: Several names are given at same address. Refer to
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below table.
When read When write

Addr. | Timer | capture | PWM Timer PWM

Mode Mode Mode Mode Mode
D1H TO CDRO - TDRO -
D3H - TDR1 | T1PPR
D4H T1 ‘ CDR1 ‘ T1PDR - T1PDR
ECH BITR CKCTLR

Table 11-2 Various Register Name in Same Address
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Stack Area

The stack provides the area where the return address is
saved before a jump is performed during the processing
routine at the execution of a subroutine call instruction or
the acceptance of an interrupt.

When returning from the processing routine, executing the
subroutine return instruction [RET] restores the contents of
the program counter from the stack; executing the interrupt
return instruction [RETI] restores the contents of the pro-
gram counter and flags.

The save/restore locations in the stack are determined by
the stack pointed (SP). The SP is automatically decreased
after the saving, and increased before the restoring. This
means the value of the SP indicates the stack location
number for the next save.

preliminary Nov. 1999 Ver 0.0
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Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
COH RO RO Port Data Register (Bit[7:0])
C1H ROIO RO Port Direction Register (Bit[7:0])
C2H R1 R1 Port Data Register (Bit[7:0])
C3H R110 R1 Port Direction Register (Bit[7:0])
C4H R2 R2 Port Data Register (Bit[7:0])
C5H R210 R2 Port Direction Register (Bit[7:0])
C6H R3 R3 Port Data Register (Bit[5:0])
C7H R3IO R3 Port Direction Register (Bit[5:0])
C8H R4 R4 Port Data Register (Bit[3:0])
C9H R410 R4 Port Direction Register (Bit[3:0])
CAH R5 R5 Port Data Register (Bit[7:0])
CBH R5I0 R5 Port Direction Register (Bit[7:0])
CCH R6 R6 Port Data Register (Bit[7:0])
CDH R610O R6 Port Direction Register (Bit[7:0])
CEH R7 R7 Port Data Register (Bit[5:0])
CFH R710 R7 Port Direction Register (Bit[5:0])
DOH TMO - ‘ - ‘ CAPO ‘ TOCK2 ‘ TOCK1 ‘ TOCKO ‘ TOCN ‘ TOST
D1H I:%/QSRO/ TimerO Register / Timer0 Data Register / Capture0 Data Register
D2H T™M1 POL ‘ 16BIT ‘ PWM1E ‘ CAP1 ‘ T1CK1 ‘ T1CKO ‘ T1CN ‘ T1ST
D3H ¥?PRPl|/Q Timerl Data Register / PWM1 Period Register
D4H ¥1LCDDRR1/ Timerl Register / Capturel Data Register / PWM1 Duty Register
D5H | PWM1HR PWM1 High Register(Bit[3:0])
DEH BUR BUCK1 BUCKO BURS BUR4 BUR3 BUR2 BUR1 BURO
EOH SIOM POL IOSW SM1 SMO SCK1 SCKO SIOST SIOSF
E1H SIOR SPI DATA REGISTER
E2H IENH INTOE INT1E TOE T1E
E3H IENL ADE WDTE BITE SPIE - - - -
E4H IRQH INTOIF INT1IF TOIF T1IF
E5H IRQL ADIF WDTIF BITIF SPIIF - - - -
E6H IEDS IED1H IED1L IEDOH IEDOL
EAH ADCM - ADEN ADS3 ADS2 ADS1 ADSO ADST ADSF
EBH ADCR ADC Result Data Register
ECH BITR Basic Interval Timer Data Register
ECH CKCTLR? - WAKEUP | RCWDT | WDTON BTCL BTS2 BTS1 BTSO

Nov. 1999 Ver 0.0

register operation instruction as " LDM dp,#imm ".

Table 11-3 Control Registers of GMS81C2020
These registers of shaded area can not be accessed by bit manipulation instruction as " SET1, CLR1 ", but should be accessed by
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Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
EDH WDTR WDTCL | 7-bit Watchdog Counter Register
EFH | PFDR2 - - - - - PFDIS PFDM PFDS
F4H ROFUNC - - - - BUZO ECO INT1 INTO
F5H | R4FUNC - - - - - - - TOO
F6H R5FUNC - FOLLOY SOUT SIN SCLK - - -

T10

F7H R6FUNC AN7 ANG6 ANS AN4 AN3 AN2 AN1 ANO
F8H R7FUNC - - - - AN11 AN10 AN9 ANS8
FOH R5NODR NODR7 NODRG6 NODR5 NODR4 NODR3 NODR2 NODR1 NODRO
FAH SCMR = = = CS1 CSO SUBOFF | CLKSEL | MAINOFF
FBH |RA - - - - - - - RAO

Table 11-3 Control Registers of GMS81C2020
These registers of shaded area can not be accessed by bit manipulation instruction as " SET1, CLR1 ", but should be accessed by
register operation instruction as " LDM dp,#imm ".

1.The register BITR and CKCTLR are located at same address. Address ECH is read as BITR, written to CKCTLR.
2.The register PFDR only be implemented on devices, not on In-circuit Emulator.
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11.4 Data Memory (GMS81C2120)

Figure 11-8 shows the internal Data Memory space avail-
able. Data Memory is divided into two groups, a user
RAM(including Stack) and control registers.

0000H
USER
MEMORY
PAGEO
00BFH
00COH CONTROL
OOFFH REGISTERS
0100H
USER
MEMORY PAGEL
(including STACK)
01FFH

Figure 11-8 Data Memory Map

User Memory

The GMS81C2120 has 4488 bits for the user memory
(RAM).

Control Registers

The control registers are used by the CPU and Peripheral
function blocks for controlling the desired operation of the
device. Therefore these registers contain control and status
bits for the interrupt system, the timer/ counters, analog to
digital converter, basic interval timer, serial peripheral in-
terface, watchdog timer, buzzer driver and 1/O ports. The
control registers are in address range of {Q@O0FF.

Note that unoccupied addresses may not be implemented

on the chip. Read accesses to these addresses will in genr

eral return random data, and write accesses will have an in-
determinate effect.

More detailed informations of each register are explained
in each peripheral section.

Note: Write only registers can not be accessed by bit ma-
nipulation instruction. Do not use read-modify-write
instruction. Use byte manipulation instruction.

Example; To write at CKCTLR

LDM CKCTLR,#09H ;Divide ratio +16

Nov. 1999 Ver 0.0

Address | Symbol | R/W R\’EilSUET Ad(?rr]%%sgng
OCOH RO R/W | Undefined byte, bit!
OC1H ROIO w 0000_0000 byte?
0C4H R2 R/W | Undefined byte, bit
0C5H R2I0 w 0000_0000 byte
0C6H R3 R/W | Undefined byte, bit
0C7H R3I0 W ---0_0000 byte
0CAH R5 R/W | Undefined byte, bit
0CBH R510 w 0000_0--- byte
OCCH R6 R/W | Undefined byte, bit
OCDH R610 w 0000_0000 byte
ODOH TMO R/W | --00_0000 byte, bit
OD1H TO R 0000_0000 byte
ODIH TDRO W | 111171111 byte
0D1H CDRO R | 0000_0000 byte
OD2H ™1 R/W | 0000_0000 byte, bit
OD3H TDR1 W 1111 1111 byte
0D3H | TI1PPR W | 1111 1111 byte
0D4H T1 R 0000_0000 byte
0D4H CDR1 R 0000_0000 byte
0D4H | T1PDR | R/W | 0000_0000 | byte, bit
OD5H | PWM1HR W ----_0000 byte
ODEH BUR W 1111 1111 byte
OEOH SIOM R/W | 0000_0001 byte, bit
OE1H SIOR R/W | Undefined byte, bit
OE2H IENH R/W | 0000 ---- byte, bit
OE3H IENL R/W | 0000 ---- byte, bit
OE4H IRQH R/W | 0000 ---- byte, bit
OE5H IRQL R/W | 0000 ---- byte, bit
OE6H IEDS R/W | ----_0000 byte, bit
OEAH ADCM R/W | -000_0001 byte, bit
OEBH ADCR R Undefined byte
OECH BITR R | 0000_0000 byte
OECH | CKCTLR | W | -001 0111 byte
OEDH WDTR R 0000_0000 byte
OEDH WDTR W 0111_1111 byte
OEFH PFDR RIW | ---_-100 byte, bit
OF4H ROFUNC W ----_0000 byte
OF6H R5FUNC w 0000_0--- byte
OF7H R6FUNC W 0000_0000 byte
OF9H R5NODR W 0000_0--- byte
OFAH SCMR | R/W | ---0_0000 byte
OFBH RA R Undefined -

1. "byte, bit" means that register can be addressed by not only bit
but byte manipulation instruction.
"byte" means that register can be addressed by only byte

Table 11-4 Control Registers

manipulation instruction. On the other hand, do not use any
read-modify-write instruction such as bit manipulation for
clearing bit.

Note: Several names are given at same address. Refer to
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below table.
When read When write

Addr. | Timer | capture | PWM Timer PWM

Mode Mode Mode Mode Mode
D1H TO CDRO - TDRO -
D3H - TDR1 | T1PPR
D4H T1 ‘ CDR1 ‘ T1PDR - T1PDR
ECH BITR CKCTLR

Table 11-5 Various Register Name in Same Address

36

Stack Area

The stack provides the area where the return address is
saved before a jump is performed during the processing
routine at the execution of a subroutine call instruction or
the acceptance of an interrupt.

When returning from the processing routine, executing the
subroutine return instruction [RET] restores the contents of
the program counter from the stack; executing the interrupt
return instruction [RETI] restores the contents of the pro-
gram counter and flags.

The save/restore locations in the stack are determined by
the stack pointed (SP). The SP is automatically decreased
after the saving, and increased before the restoring. This
means the value of the SP indicates the stack location
number for the next save.
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Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
COH RO RO Port Data Register (Bit[7:0])
C1H ROIO RO Port Direction Register (Bit[7:0])
C4H R2 R2 Port Data Register (Bit[7:0])
C5H R210 R2 Port Direction Register (Bit[7:0])
C6H R3 R3 Port Data Register (Bit[4:0])
C7H R3I10 R3 Port Direction Register (Bit[4:0])
CAH R5 R5 Port Data Register (Bit[7:3])
CBH R510 R5 Port Direction Register (Bit[7:3])
CCH R6 R6 Port Data Register (Bit[7:0])
CDH R610 R6 Port Direction Register (Bit[7:0])
DOH T™MO - ‘ - ‘ CAPO ‘ TOCK2 ‘ TOCK1 ‘ TOCKO ‘ TOCN ‘ TOST
D1H I:%/;?)RO/ Timer0 Register / TimerO Data Register / Capture0 Data Register
D2H T™M1 POL ‘ 16BIT ‘ PWM1E ‘ CAP1 ‘ T1CK1 ‘ T1CKO ‘ T1CN ‘ T1ST
D3H E)PR;{Q Timerl Data Register / PWM1 Period Register
D4H ¥1/|§:DDRR1/ Timerl Register / Capturel Data Register / PWM1 Duty Register
D5H | PWM1HR PWML1 High Register(Bit[3:0])
DEH BUR BUCK1 BUCKO BURS BUR4 BUR3 BUR2 BUR1 BURO
EOH SIOM POL IOSW SM1 SMO SCK1 SCKO SIOST SIOSF
E1H SIOR SPI DATA REGISTER
E2H IENH INTOE INT1E TOE T1E
E3H IENL ADE WDTE BITE SPIE - - - -
E4H IRQH INTOIF INT1IF TOIF T1IF
E5H IRQL ADIF WDTIF BITIF SPIIF - - - -
E6H IEDS IED1H IED1L IEDOH IEDOL
EAH ADCM - ADEN ADS3 ADS2 ADS1 ADSO ADST ADSF
EBH ADCR ADC Result Data Register
ECH BITR Basic Interval Timer Data Register
ECH CKCTLR? - WAKEUP | RCWDT | WDTON BTCL BTS2 BTS1 BTSO
EDH WDTR WDTCL | 7-bit Watchdog Counter Register
EFH PFDR? - - - - - PFDIS PFDM PFDS
F4H ROFUNC - - - - BUZO ECO INT1 INTO
F5H R4FUNC - - - - - - - TOO
F6H | RSFUNC - PV¥'£O/ souT SIN SCLK - - -

Nov. 1999 Ver 0.0

register operation instruction as " LDM dp,#imm ".

Table 11-6 Control Registers of GMS81C2120
These registers of shaded area can not be accessed by bit manipulation instruction as " SET1, CLR1 ", but should be accessed by
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Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
F7H R6FUNC AN7 ANG ANS AN4 AN3 AN2 AN1 ANO
F8H R7FUNC = = = = AN11 AN10 AN9 AN8
FOH R5NODR NODR7 NODRG6 NODRS5 NODR4 NODR3 NODR2 NODR1 NODRO
FAH SCMR - - - CS1 CS0 SUBOFF | CLKSEL | MAINOFF
FBH RA - - - - - - - RAO

Table 11-6 Control Registers of GMS81C2120

These registers of shaded area can not be accessed by bit manipulation instruction as " SET1, CLR1 ", but should be accessed by
register operation instruction as " LDM dp,#imm ",

1.The register BITR and CKCTLR are located at same address. Address ECH is read as BITR, written to CKCTLR.
2.The register PFDR only be implemented on devices, not on In-circuit Emulator.
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11.5 Addressing Mode

The GMS87C1404 and GMS87C1408 uses six addressing (3) Direct Page Addressing - dp
modes; In this mode, a address is specified within direct page.
* Register addressing Example;

« Immediate addressing C535 LDA  35H A ~RAM[35H]

 Direct page addressing

/\_/

» Absolute addressing 0035y data
A

 Indexed addressing

= = p data - A
* Register-indirect addressing OF550y cs

OF551H 35
/\_/

(1) Register Addressing
Register addressing accesses the A, X, Y, C and PSW.

(2) Immediate Addressing - #mm (4) Absolute Addressing - labs

In this mode, second byte (operand) is accessed as a dat

immediately. aAbsolute addressing sets corresponding memory data to

Data , i.e. second byte(Operand 1) of command becomes
Example: lower level address and third byte (Operand IlI) becomes
0435 ADC  #35H upper level address. o .

With 3 bytes command, it is possible to access to whole
memory area.

MEMORY
— ADC, AND, CMP, CMPX, CMPY, EOR, LDA, LDX,
LDY, OR, SBC, STA, STX, STY
04
e } A+35H+C - A Example’
L — | 0735F0 ADC I10FO35H ;A —ROM[OF035H]
/F\/
OF035H data A
E45535 LDM 35H,#55H ‘j
T 7 A+data+C - A
p
— OF1004 07
OF1014 35 address: 0F035

00354 data data — 55H 0F102y FO

1 1 —_

k:\ A

OF1004 E4
OF101y 55
OF102H 35

/X/
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The operation within data memory (RAM) X indexed direct page, auto increment - {X}+

ASL, BIT, DEC, INC, LSR, ROL, ROR In this mode, a address is specified within direct page by

Example; Addressing accesses the address{0135 the X register and the content of X is increased by 1.
983500 INC 10035H A ~RAMJ[035H] LDA, STA
Example; X=3§
/\/
DB LDA  {X}+
0035y data "\3\
* > \A\ T
data+l - data N
354 data A
OF1004 98 b
OF1014 35 address: 0035 - = data - A
OF102y 00 p 36H - X
I DB
/\_/

(5) Indexed Addressing

X indexed direct page (no offset) - {X} i _ .
X indexed direct page (8 bit offset) - dp+X
In this mode, a address is specified by the X register. ) i
This address value is the second byte (Operand) of com-

ADC, AND, CMP, EOR, LDA, OR, SBC, STA, XMA mand plus the data of-register. And it assigns the mem-
Example; X=1% ory in Direct page.
D4 LDA X} :ACC —RAM[X]. ADC, AND, CMP, EOR, LDA, LDY, OR, SBC, STA
STY, XMA, ASL, DEC, INC, LSR, ROL, ROR
— Example; X=01§
154 data R C645 LDA 45H+X
N‘
= + data — A
/_\_/
p
0E550 D4 SAH data
H N
- = = A data - A
0E550H ce }_p\
OE551y 45
45H+15H=5AH
/\_/
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Y indexed direct page (8 bit offset) - dp+Y

This address value is the second byte (Operand) of com-
mand plus the data of Y-register, which assigns Memory in
Direct page.

This is same with above (2). Use Y register instead of X.

Y indexed absolute - labs+Y

Sets the value of 16-bit absolute address plus Y-register
data as Memory. This addressing mode can specify mem-
ory in whole area.

Example; Y=5%
D500FA LDA I0FAOQH+Y

OF100H D5
OF101H 00
0F1024 FA OFAQOH+55H=0FA55H

S

x x A

OFA55H data

— —» data - A

(6) Indirect Addressing

Direct page indirect - [dp]

Assigns data address to use for accomplishing command
which sets memory data(or pair memory) by Operand.
Also index can be used with Index register X,Y.

JMP, CALL

Example;

3F35 JMP  [35H]

/_\_/
354 0A
36K E3
4 A jump to address OE30Ay
OE30AH NEXT
OFAQOH 3F
35
/\/

X indexed indirect - [dp+X]

Processes memory data as Data, assigned by 16-bit pair
memory which is determined by pair data
[dp+X+1][dp+X] Operand plusX-register data in Direct
page.

ADC, AND, CMP, EOR, LDA, OR, SBC, STA

Example; X=1¢,

1625 ADC  [25H+X]

/\_/
354 05
364 EO
1 L A oEoosy
0E005H data «J p 25+X(10) =354

OFAQOY 16 \

25
A A+data+C - A
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Y indexed indirect - [dp]+Y

Processes momory data as Data, assigned by the datalhe program jumps to address specified by 16-bit absolute

[dp+1][dp] of 16-bit pair memory paired by Operand in Di-
rect pageplus Y-register data.

ADC, AND, CMP, EOR, LDA, OR, SBC, STA
Example; Y=1¢
1725 ADC  [25H]+Y

—
254 05 -
261 EO
1 1 |A 0E005+ Y(10) = 0E015y
|
0EO0154 data p

OFAOOH 17 \
25 _

AA+data+CaA

Absolute indirect - [labs]

address.

JMP

Example;

1F25E0 JMP ['0C025H]

PROGRAM MEMORY

/x/
—» OEO025H 25
OEO026H E7

A jump to
address OE30AH
b OE725H NEXT

OFA00H 1F
25
EO

/_\/
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12. 1/0 PORTS

The GMS81C2020 has eight ports, RO, R1, R2, R3, R4, port can directly drive a vacuum fluorescent display. RO3
R5, R6 and R7. The GMS81C2120 has five ports, RO,  port is multiplexed with Buzzer Output Port(BUZO), R02

R2, R3, R5 and R6.These ports pins may be multiplexed  port is multiplexed with Event Counter Input Port (ECO),

with an alternate function for the peripheral features on the and R01~R00 are multiplexed with External Interrupt In-
device. In general, when a initial reset state, all ports are put Port(INT1, INTO)

used as a general purpose input port.

ADDRESS : COH

RO Data Register RESET VALUE : Undefined

All pins have data direction registers which can set these

ports as output or input. A "1" in the port direction register | RO | RO7 | R06 | R05 | R4 | R03 | R02 | RO1 | R0O |
defines the corresponding port pin as output. Conversely, ' [ :
write "0" to the corresponding bit to specify as an input pin. INPUT / OUTPUT DATA

For example, to use the even numbered bit of RO as output ADDRESS : C1H

ports and the odd numbered bits as input ports, writg™'55 RO Direction Register RESET VALUE : 00000000

to address G4 (RO direction register) during initial setting ROIO . \ . \ . \ .

as shown in Figure 12-1 . L \ ! | L | |

12

Reading data register reads the status of the pins wherea L DIRECTION SELECT

writing to it will write to the port latch.. 0: INPUT PORT
1:OUTPUT PORT

WRITE "55H" TO PORT RA DIRECTION REGISTER RO Function Selection Register
ADDRESS : F4H
ROFUNC RESET VALUE : ----0000

ofifofifofifof1]
COH RO DATA = 6 5 43 210 BT | - | - | - | - | BUZO | ECO | INTL | INTO |
CIH| RO DIRECTION * 0 RO3 (; ROO
C2H R1 DATA 1:BUZO . INTO
0:R02

C3H [fo] rfofr]of o] 0:R01
R1 DIRECTION et 73 5 1 oPORT 1:ECO 1:INT1

| INPUT PORT . .
O : OUTPUT PORT Figure 12-2 Registers of Port RO
Figure 12-1 Example of port /0O assignment The control register ROFUNC (addressifdontrols to se-
lect alternate function. After reset, this value is "0", port
12.1 RA(Vdisp) register may be used as general I/O ports. To select alternate func-

RA bithiah-vol . | in. In addit tion such as Buzzer Output, External Event Counter Input
IS one-bithigh-voltaganput only port pin. In addition, and External Interrupt Input, write "1" to the correspond-

RA SErves the_functions OT thesyp special featurgs.a-.gp ing bit of ROFUNC. Regardless of the direction register
is used as a hlgh—voltage input power supply pin when se- ROIO, ROFUNC is selected to use as alternate functions,
lected by the mask option.. port pin can be used as a corresponding alternate features

‘ ADDRESS  FBH (BUZO, ECO, INTL1, INTO)
RA Data Register RESET VALUE : Undefined
ROFUNC e
PORT . Description
S I I I I N I R ) [3:0] P
INPUT DATA J RO3/ 0 ROO (Normal I/O Port)
BUZO 1 BUZO (Buzzer Output Port)
0 RO1 (Normal I/O Port
Port pin Alternate function RO2/ ( )
v ECO 1 ECO (Event Counter Input Port)
RA isp (High-voltage input power suppl
disp (HIg ge npttp PPlY) o1 0 RO1 (Normal I/O Port)
/
12.2 RO and ROIO registers INT1 1 ::NTtl) (External interrupt 1 Input
or

RO is an 8-bitigh-voltageCMOS bidirectional 1/0 port
(address CQ). Each port can be set individually as input
and output through the ROIO register (addresg)Clach
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0 ROO (Normal 1/O Port)
ROO/ -
INTO 1 INTO (External interrupt O Input
Port)

12.3 R1 and R1IO registers
R1 is an 8-bitigh-voltageCMOS bidirectional 1/0 port

(address G3). Each port can be set individually as input

and output through the R110 register (addresg)CBach
port can directly drive a vacuum fluorescent display..

. ADDRESS : C2H
R1 Data Register RESET VALUE : Undefined

R1 | R17 | R16 | R15 | R14 | R13 | R12 | R11 | R10 |
| |

I— INPUT / OUTPUT DATA

o ) ADDRESS : C3H
R1 Direction Register RESET VALUE : 00000000

R1I10 |
L ! L ! L ! L

\— DIRECTION SELECT

0 :INPUT PORT
1:0UTPUT PORT

Figure 12-3 Registers of Port R1

12.4 R2 and R2I0 registers
R2 is an 8-bihigh-voltageCMOS bidirectional 1/O port

(address C4). Each port can be set individually as input

and output through the R2IO register (addresg)Chach
port can directly drive a vacuum fluorescent display..

. ADDRESS : C4H
R2 Data Register RESET VALUE : Undefined

R2 | R27 | R26 | R25 | R24 | R23 | R22 | R21 | R20 |
1 |

I— INPUT / OUTPUT DATA

o _ ADDRESS : C5H
R2 Direction Register RESET VALUE : 00000000

R210

\— DIRECTION SELECT

0 : INPUT PORT
1:OUTPUT PORT

Figure 12-4 Registers of Port R2

12.5 R3 and R3IO registers
R1 is an 6-bihigh-voltageCMOS bidirectional I/O port

(address Cg). Each port can be set individually as input
and output through the R3IO register (address)C7

Each port can directly drive a vacuum fluorescent display..

_ ADDRESS : C6H
R3 Data Register RESET VALUE : Undefined

R3 | - | - |R35|R34|R33|R32|R31|R30|
| |

L INPUT / OUTPUT DATA

o _ ADDRESS : C7H
R3 Direction Register RESET VALUE : --000000
T 1 T 1 T 1 T

| | | | | | |
L |

R3IO

L DIRECTION SELECT

0: INPUT PORT
1:OUTPUT PORT

Figure 12-5 Registers of Port R3

12.6 R4 and R4IO registers

R4 is an 4-bit bidirectional 1/0O port (address{E&ach
port can be set individually as input and output through the
R410 register (address Gp

R40 port is multiplexed with Timer 0 Output Port(T0O), r

_ ADDRESS : C8H
R4 Data Register RESET VALUE : Undefined

R4 | ; | R | ; | - |R43|R42|R41|R40|
L |

|
INPUT / OUTPUT DATA

) ) . ADDRESS : C9H
R4 Direction Register RESET VALUE : ----0000

R410

DIRECTION SELECT

0:INPUT PORT
1:OUTPUT PORT

R4 Function Selection Register
ADDRESS : F5H

R4FUNC RESET VALUE : ------ 0

L -1 -7 -[-]T-1-fw]
|

Figure 12-6 Registers of Port R4

The control register R4AFUNC (addressyf-Bontrols to se-

lect alternate function. After reset, this value is "0", port
may be used as general I/O ports. To select alternate func-
tion such as Timer 0 Output, write "1" to the corresponding
bit of R4AFUNC. Regardless of the direction register R410,
R4FUNC is selected to use as alternate functions, port pin
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can be used as a corresponding alternate features (TOO)

R4FUNC

PORT [0] Description
0 R40 (Normal 1/O Port)
R40/ i
T0O 1 TOO (Timer 0 Compare Output

Port)

Nov. 1999 Ver 0.0
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12.7 R5 and R5IO registers 12.8 R6 and R6IO registers

R5 is an 8-bit bidirectional 1/0O port (addressgAEach R6 is an 8-bit bidirectional 1/0 port (addressiCEach

pin can be set individually as input and output through the port can be set individually as input and output through the
R5IO register (address GfIn addition, Port R5 is multi- R6I0 register (address ¢

plexed with Serial Peripheral Interface (SPI). The control

register RSFUNC (address fpcontrols to select Serial R67~-R60 ports are multiplexed with Analog Input Port

) ; . AN7~ANO ).
Peripheral Interface function.After reset, the R5I0 register ( )
value is "0", port may be used as general I/O ports. To se- i ADDRESS : CCH
L y gen - p" ; R6 Data Register RESET VALUE : Undefined
lect Serial Peripheral Interface function, write "1" to the
corresponding bit of REFUNC. Re | R67|Roe6 | Re5 [ Re4 | R63 | R62 | R61 [ ReO |
L |
. ADDRESS : CAH \— INPUT / OUTPUT DATA
RS Data Register RESET VALUE : Undefined
o ] ADDRESS : CDH
RS | R57 | Rs6 | Rs5 | R54 [ R3 [ R52 [ RS1 [ RSO | R6 Direction Register RESET VALUE : 00000000
L | T 1 T 1 T 1 T

I R610
| | | | | | |

INPUT / OUTPUT DATA L !
ADDRESS : CBH \— DIRECTION SELECT

RS Direction Register RESET VALUE : 00000000 f : g\'JTUPTU';%%TRT

R510
‘ ' ‘ ' ‘ ' ‘ R6 Function Selection Register
L l I REEUNG ADDRESS : F7H
DIRECTION SELECT RESET VALUE : 00000000
g :3 g\‘lf‘lyPTUq'OP%TRT |ANSEL7 |ANSEL6 |ANSEL5|ANSEL4|ANSEL3|ANSEL2|ANSEL1 |ANSELO|
R5 Function Selection Register 0:R64 0:R60
ADDRESS : F6H 1:AN4 1:ANO
RSFUNC RESET VALUE : -0000--- 0 R65 0 R61
1:AN5 1:AN1
| - IPWMlOl SOuUT | SIN | SCLK | - | | - | 0:R66 0:R62
1:AN6 1:AN2
o:R56J |—0:R53 0:R67 0:R63
1: PWM10/T10 1:SCLK 1:AN7 1:AN3
0 [R510.3] : SCLKO
0:R55 0:R54 1[R510.3]: SCLKI
1:S0UT 1:SIN
Figure 12-7 Registers of Port R5 Figure 12-8 Registers of Port R6
R5FUNC -
PORT [6:3] Description
R56/ 0 R56 (Normal I/O Port)
PWM10/ 1 PWM1 Data Output / Timer
T10 1 Data Output
0 R55 (Normal I/O Port)
R55/SOUT -
1 SPI Serial Data Output
0 R54 (Normal 1/0 Port)
R54/SIN -
1 SPI Serial Data Input
0 R53 (Normal 1/O Port)
0 [R510.3] | SPI Synchronous Clock
R53/SCLK SCLKO Output
1 [R510.3] | SPI Synchronous Clock
SCLKI Input

Table 12-1 Registers of Port RSFUNC
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The control register R6GFUNC (addressgqf-Zontrols to se-

AN11~ANS ).

lect alternate function. After reset, this value is "0", port
may be used as general I/O ports. To select alternate func-
tion such as Analog Input, write "1" to the corresponding
bit of R6FUNC. Regardless of the direction register R610,
R6FUNC is selected to use as alternate functions, port pin
can be used as a corresponding alternate featureg
(AN7~ANO)

ADDRESS : CEH

R7 Data Register RESET VALUE : Undefined

SO I

| - |R73|R72|R71|R70|
L |

|
INPUT / OUTPUT DATA

ADDRESS : CFH
RESET VALUE : ----0000

T T T T T T T
| | | | | | |

R7 Direction Register

R710

DIRECTION SELECT

0: INPUT PORT
1:OUTPUT PORT

R7 Function Selection Register
R7FUNC

ADDRESS : F8H
RESET VALUE : ----0000

| ANSEL11| ANSEL10| ANSEL9 | ANSEL8 |

[
0:R70
1:AN8

0:R71

1:AN9
0:R72
1:AN10

0:R73
1:AN11

R6FUNC .
PORT [7:0] Description

0 R67 ( Normal 1/O Port)

R67/AN7
1 AN7 ( ADS3~0=0111)
0 R66 ( Normal I/O Port)

R66/AN6
1 ANG6 ( ADS3~0=0110)
0 R65 ( Normal I/O Port)

R65/AN5
1 AN5 ( ADS3~0=0101)
0 R64 ( Normal 1/O Port)

R64/AN4
1 AN4 ( ADS3~0=0100)
0 R63 ( Normal I/O Port)

R63/AN3
1 AN3 ( ADS3~0=0011)
0 R62 ( Normal I/O Port)

R62/AN2
1 AN2 ( ADS3~0=0010)
0 R61 ( Normal I/O Port)

R61/AN1
1 AN1 ( ADS3~0=0001)
0 R60 ( Normal I/O Port)

R60/ANO
1 ANO ( ADS3~0=0000)

12.9 R7 and R710 registers

R7 is an 4-bit bidirectional I/O port (addressi{JEzach
port can be set individually as input and output through the
R7IO register (address G

R73~R70 ports are multiplexed with Analog Input Port

Nov. 1999 Ver 0.0 prelimi

Figure 12-9 Registers of Port R6

The control register R7TFUNC (addressif-8ontrols to se-

lect alternate function. After reset, this value is "0", port
may be used as general I/O ports. To select alternate func-
tion such as Analog Input, write "1" to the corresponding
bit of R7TFUNC. Regardless of the direction register R710,
R7FUNC is selected to use as alternate functions, port pin
can be used as a corresponding alternate features.

R7FUNC .
PORT [7:0] Description

0 R73 ( Normal I/O Port)
R73/AN11

1 AN11 ( ADS3~0=1011)

0 R72 ( Normal I/O Port )
R72/AN10

1 AN10 ( ADS3~0=1010)

0 R71 ( Normal I/O Port)
R71/AN9

1 AN9 ( ADS3~0=1001)

0 R70 ( Normal 1/O Port)
R70/AN8

1 AN8 ( ADS3~0=1000 )
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13. CLOCK GEN

ERATOR

The clock generator produces the basic clock pulses which connected to the XI and XO pins. External clocks can be
provide the system clock to be supplied to the CPU and pe- input to the main system clock oscillator. In this case, input
ripheral hardware. The main system clock oscillator oscil- a clock signal to the Xl pin and open the XO pin.

lates with a crystal resonator or a ceramic resonator

CLKSEL CS[1:0]

-/ | CIRCUIT

[— OSCILLATION | fxI 0

CLOCK PULSE

Internal system clock

X1+ 4 — MUX
I —— SUB fXI+ 8 —» GENERATOR
— OSCILLATION fX1+32—>]
—T| cIrcuIT fsxi
I PRESCALER

sTop >0
WAKEUP 4T_D

=1 =2

Ty

+4

+8 +16 32 +64 <128 +256 <512 <1024 <2048 +4096

System Clock Mode Register

T~
Peripheral clock

SCMR

Cs1

CS0 SUBOFF | CLKSEL

MAINOFF

CS[1:0]

SUBOFF

Clock selection enable bits
00 : fxI =+ 210 : fxI ~16
01:fxI+811:fxI+~ 64
Sub clock control bit

0: On sub clock
1: Off sub clock

CLKSEL Clock selection bit
0 : Main clock selection
1: Sub clock selection

MAINOFF  Main clock control bit

0: On main clock
1: Off main clock

ADDRESS : FAH
RESET VALUE : ---00000

13.1 Oscillation Ci

Xl and XO are the input and output, respectively, a invert-

Figure 13-1 Block Diagram of Clock Pulse Generator

rcuit

ing amplifier which can be set for use as an on-chip oscil-

lator, as shown in Fi

gure 13-2.

Figure 13-2 Oscillator Connections

SXI and SXO are the input and output, respectively, a in-

_T_ X0
T XI

Recommended: C1, C2

Vss

= 30pF+10pF for Crystals

48
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verting amplifier which can be set for use as an on-chip os-
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cillator, as shown in Figure 13-2 .

Oscillation circuit is designed to be used either with a ex-

SXO

SXI

Vss

Recommended: C1, C2 = 20pF+4pF for Crystals

ternal RC oscillator. Since External RC oscillator has their
own characteristic, the user should figure out the appropri-
ate value of external resister. (Please refer the DC Spec)

X0
RexTt

Xl

L=

Figure 13-3 Sub Oscillator Connections

To drive the device from an external clock source, XO

should be left unconnected while Xl is driven as shown in

Figure 13-4 External R Connection

Figure 13-4 . There are no requirements on the duty cycle

of the external clock signal, since the input to the internal note:  When using a system clock oscillator, carry out wir-
clocking circuitry is through a divide-by-two flip-flop, but ing in the broken line area in Figure 13-2 to prevent
minimum and maximum high and low times specified on any effects from wiring capacities.

the data sheet must be observed.

Oscillation circuit is designed to be used either with a ce-

- Minimize the wiring length.
- Do not allow wiring to intersect with other signal

conductors.
ramic resonator or crystal oscillator. Since each crystal and - Do not allow wiring to come near changing high
ceramic resonator have their own characteristics, the user current.
should consult the crystal manufacturer for appropriate - Set the potential of the grounding position of the

values of external components.

oscillator capacitor to that of Viss. Do not ground to

OPEN
External
Clock g
Source

X0

Xl

Vss

any ground pattern where high current is present.
- Do not fetch signals from the oscillator.

Nov. 1999 Ver 0.0
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14. Basic Interval Timer

The GMS81C2020 and GMS81C2120 has one 8-bit Basic cillator, prescaler ( onlyxi+2048 ) and Timer0.
Interval Timer that is free-run, can not stop. Block diagram
is shown in Figure 14-1 .The 8-bit Basic interval timer reg-
ister (BITR) is increased every internal count pulse which
is divided by prescaler. Since prescaler has divided ratio by
8 to 1024, the count rate is 1/8 to 1/1024 of the oscillator
frequency. As the count overflows from grko 0Qy, this
overflow causes to generate the Basic interval timer inter-
rupt. The BITIF is interrupt request flag of Basic interval

If the STOP instruction executed after writing "1" to bit
RCWDT of CKCTLR, it goes into the internal RC oscillat-
ed watchdog timer mode. In this mode, all of the block is
halted except the internal RC oscillator, Basic Interval
Timer and Watchdog Timer. More detail informations are
explained in Power Saving Function. The bit WDTON de-
cides Watchdog Timer or the normal 7-bit timer

timer.

o ) ) ) Note: All control bits of Basic interval timer are in CKCTLR
When write "1" to bit BTCL of CKCTLR, BITR register is register which is located at same address of BITR
cleared to "0" and restart to count-up. The bit BTCL be- (address ECy). Address ECh is read as BITR, writ-
comes "0" after one machine cycle by hardware. ten to CKCTLR. Therefore, the CKCTLR can not be

. . . . accessed by bit manipulation instruction.
If the STOP instruction executed after writing "1" to bit Y P

WAKEUP of CKCTLR, it goes into the wake-up timer
mode. In this mode, all of the block is halted except the os- *

WAKEUP :D’—
STOP

BTS[2:0] RCWDT

N 8 BTCL ————— To Watchdog Timer
— 16
=32 Clear
xI —] <108 MUX 0
=+ 256
+ 512 > L
<1024

BITIF Basic Interval Timer
Interrupt

Y

BITR (8-BIT)

Internal RC OSC

Figure 14-1 Block Diagram of Basic Interval Timer

Clock Control Register

ADDRESS : ECH
CKCTLR - WAKEUP | RCWDT | WDTON BTCL BTS2 BTS1 BTSO RESET VALUE : -0010111
Bit Manipulation Not Available
Basic Interval Timer Clock Selection
Symbol Function Description 000:fxI = 8
1: Enables Wake-up Timer 001 : fx1 ~ 16
WAKEUP 0: Disables Wake-up Timer 010 : fx| ~ 32
RCWDT 1: Enables Internal RC Watchdog Timer 011 : fx1 ~ 64
0: Disables Internal RC Watchdog Timer 100 : fxi = 128
1: Enables Watchdog Timer 101 : fxI ~ 256
WDTON 0: Operates as a 7-bit Timer 110 : X1 = 512
1: BITR is cleared and BTCL becomes "0" automatically 111 : fxi + 1024
BTCL ] )
after one machine cycle, and BITR continue to count-up

Figure 14-2 CKCTLR : Clock Control Register
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15. TIMER / COUNTER

The GMS81C2020 and GMS81C2120 has two Timer/ sponse to a 0-to-1 (rising & falling edge) transition at its
Counter registers. Each module can generate an interruptcorresponding external input pin, ECO(Timer 0).

to indicate that an event has occurred (i.e. timer match).

In addition the "capture" function, the register is increased

Timer 0 and Timer 1 can be used either the two 8-bit Tim- in response external interrupt same with timer function.

er/Counter or one 16-bit Timer/Counter by combining

them.

In the "timer" function, the register is increased every in-
ternal clock input. Thus, one can think of it as counting in-
ternal clock inp