GMS80C501/301 8-Bit CMOS Microcontroller

1. General Description

The GMS80C501 contains a non-volatile 8K x 8 read-only program memory, a volatile 256
x 8 read/write data memory, four ports, three 16-bit timers/counters a six-source two-priori-
ty-level interrupt structure, and a serial port.

The GMSB0C301 is identical, except that it lacks the program memory on chip (ROM).
Therefore the term GMS80C501 refers to both versions within this specification unless
otherwise noted.

2. Feature

H Fully compatible to standard 8051 microcontroller
B Versions for 12/24/40 MHz operating frequency

B 8K x 8 ROM (GMSB0C501 only)

B 256 x 8 RAM

B Four 8-bit ports

B Three 16-bit Timers/Counters (Timer 2 with Up/Down Counter feature)
W USART

B Six interrupt sources, two priority levels

B8 Power Saving Modes

B P-DIP-40, P-LCC-44, and P-MQFP-44 package
B Temperature ranges: T, = 0°C~70°C

GMS80501/301

¥4

ROM 8K X 8
{GMSB0C501 anly)

The GMS80C501/301 described in this document is compatible with the standard 80C52/32
and can be used for all present standard 80C52/32 applications.
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GMS80C501/301 8-Bit CMOS Microcontrolier
Ordering Information
Type Package Description
(8-Bit CMOS microcontrolier)
GMS80CS501 P-DIP-40 with mask-programmable ROM
GMS80C501-PL P-LCC-44 12 MHz
GMS8oCs01-Q P-MQFP-44
GMS80C301 P-DIP-40 for external memory
GMS80C301-PL P-LCC-44 12MHz
GMS80C301-Q P-MQFP-44
GMS80C501-24 P-DIP-40 with mask-programmable ROM
GMS80C501-24-PL P-LCC-44 24 MHz
GMS80C501-24-Q P-MQFP-44
GMS80C301-24 P-DiP-40 for external memory
GMS80C301-24-PL P-LCC-44 24MHz
GMSB80C301-24-Q P-MQFP-44
GMS80C501-40 P-DIP-40 with mask-programmable ROM
GMS80C501-40-PL P-LCC-44 40MH2z
GMS80C501-40-Q P-MQFP-44
GMS80C301-40 P-DIP-40 for external memory
GMS80C301-40-PL P-LCC-44 40MH2z
GMS80C301-40-Q P-MQFP-44

LG Semicon MCU BU.

July. 1985



8-Bit CMOS Microcontroller GMS80C501/301

Pin Configuration
(top view)
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GMS80C501/301 8-Bit CMOS Microcontroller

Pin Configuration

(top view)
(P-DIP-40)
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8-Bit CMOS Microcontroller GMS80C501/301

Pin Configuration
(top view)
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GMS80C501/301 8-Bit CMOS Microcontroller

AL ——» Port 0
|y — <:> 8-bH Digh. 1/0

Port 1
GMS80C501 (— b Digh. 1/0

BT —> amss0c301 i 1
~ ..} Digh. 1/0
[ Q—
M -— Pord 3

PN - . Digh. 1/0

Logic Symbol
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8-Bit CMOS Microcontroller

GMS80C501/301

Pin Definitions and Functions

Symbol

Pin Number

p-LCC-
a4

P-DIP-
40

P-MQFP-44

o M)

Function

P10-P1.7

2-9

1-8

N =

40-44,
1-3,

40

l{e}

Port1

is a bidirectional 1/0 port with internal
pull-up resistors. Port 1 pins that have 1s
written to them are pulled high by the
internal pull-up resistors, and in that state
can be used as inputs. As inputs, port 1
pins being externally pulled low will source
current (AL, in the DC characteristics)
because of the internal pull-up resistors.
Port 1 also contains the timer 2 pins as
secondary function. The output latch
corresponding to a secondary function
must be programmed to a one (1) for that
function to operate.

The secondary functions are assigned to
the pins of port 1, as follows:

P1.0 T2 Input to counter 2
P1.1 T2EX Capture - Reload trigger of’
timer 2 / Up-Down count

‘) |=input
O = Output
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GMS80C501/301

8-Bit CMOS Microcontrolier

Pin Definitons and Functions (cont'd)

Symbol

Pin Number

P-LCC-
44

P-DIP-
40

P-MQFP-44

o)

Function

P3.0-P3.7

11,
13-19

1"

13

14
15
16

18

19

10-17

12
13
14

16

17

5 7-13

1o

Port3

is a bidirectional 110 port with internal
pull-up resistors. Port 3 pins that have 1§
written to them are pulied high by the
internal pull-up resistors, and in that state
they can be used as inputs. As inputs,
port 3 pins being externally pulted low will
source current. (i, in the DC
characteristics) because of the internal
pull-up resistors. Port 3 also contains the
interrupt, timer, serial port 0 and external
memory strobe pins which are used by
various options. The output latch
corresponding to a secondary function
must be programmed to a one (1) for that
function to operate.

The secondary functions are assigned to
the pins of port 3, as follows:

P3.0 RxD receiver data input
{asynchronous) or data input
output(synchronous) of serial
interface 0

P3.1TxD transmitter data output
(asynchronous) or clock
output (synchronous) of the

___ serialintertace 0

P3.2 INTO interrupt O input/timer O gate
control

P3.3 INT1 interrupt 1 input/timer 1 gate
control

P3.4 TO counter 0 input

P3.5 T1  counter 1 input

P3.6 WR the write control signal latches
the data byte from port 0 into

___ the external data memory

P3.7 RD the read control signal
enables the external data
memory to port 0

XTAL2

18

14

XTAL2
Output of the inverting oscillator amplifier.

*) 1= input
O = Output
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8-Bit CMOS Microcontroller GMS80C501/301

Pin Definitions and Functions (cont'd)

Symbol Pin Number o*) Function
P-LCC- | P-DIP- | P-MQFP-44
44 40

XTAL1 21 19 15 - XTAL1

Input to the inverting oscillator amplifier
and input to the internal clock generator
circuits.

To drive the device from an external clock
source, XTAL1 should be driven, while
XTAL2 is left unconnected. There are no
requirements on the duty cycle of the
external clock signal, since the inputto the
internal clocking circuitry is divided down
by a divide-by-two flip-flop. Minimum and
maximum high and low times as well as
rise fall times specitied in the AC
characteristics must be observed.

pP2.0-P2.7 24-31 21-28 18-25 o Port2

is a bidirectional 1/0 port with internal
pull-up resistors. Port 2 pins that have is
written to them are pulled high by the
internal pull-up resistors, and in that state
they can be used as inputs. As inputs,
port 2 pins being externally pulled low will
source current(h, in the DC
characteristics) because of the internal
pull-up resistors. 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 internal pull-up resistors when
issuing 1s.

During accesses to external data memory
that use 8-bit addresses (MOVX @RI),
port 2 issues the contents of the P2
special function register.

PSEN 32 29 26 (o] The Program Store Enable

output is a control signal that enabies the
external program memory to the bus
during external fetch operations. It is
activated every six oscillator periods
except during external data memory
accesses. Remains high during internal
program execution.

‘) ! =input
O = Output
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GMS80C501/301

8-Bit CMOS Microcontroller

Pin Definitons and Functions (cont'd)

Symbol

Pin Number

P-LCC-
44

P-DIP-
40

P-MQFP-44

/0*)

Function

RESET

10

9

RESET

A high level on this pin for two machine
cycles while the oscillator is running
resets the device. An internal diffused
resistor to Vss permits power-on reset
using only an external capacitor to Vcc.

ALE

P0.0 - PO.7

43-36

37-30

27 o}

The Address Latch Enable

outputis used for latching the low-byte of
the address into external memory during
normal operation. Itis activated every six
oscillator periods except during an
external data memory access

External Access Enable

When held at high level, instructions are
fetched from the internal ROM
(GMSB80CS5010nly) when the PC is less
than 2000H. When held at low leval, the
GMSB80C501 fetches all instructions from
external program memory. For the
GMSB80C301 this pin must be tied low.

1o

Port 0

is an 8-bit open-drain bidirectional 110
port.

Port 0 pins that have 1s written to them
float, and in that state can be used as high-
impedance inputs. Port 0 is also the
multiplexed low-order address and data
bus during accesses to external program
or data memory. In this application it uses
strong internal pull-up resistors when
issuing 1s. Port 0 also outputs the code
bytes during program verification in the
GMS80CS501.

External pull-up resistors are required
during program verification

Vss

22

Circuit ground potential

Vee

Supply terminal for all operating modes

N.C.

1,12
23,34

6, 17, -
28,39

No connection

*) I=Input
O = Output
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8-Bit CMOS Microcontroller GMS80C501/301

Functional Description
The GMS80C501/301 is fully compatible to the standard 8051 microcontroller family.

It is compatible with the general 80C52/32. While maintaining all architectural and operational
characteristics of the general 80C52/32 the GMS80C501/301 incorporates some enhancements in the
Timer2 Unit.

Flgure 1 shows a block diagram of the GMS80C501/301

[

| ROM
RAN

} BK x 8
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: I \r~lL_> 8-bi Digt 1/0
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Inferrupt Unit

Port 3
Port 3 B-bit Digh. 1/0

Serial Channel

Figure 1
Block Diagram of the GMS80C501/301
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GMS80C501/301 8-Bit CMOS Microcontrolier

CcPU

The GMS80C501/301 is efficient both as a controller and as an arithmetic processor. It has extensive
facilities for binary and BCD arithmetic and excels in its bit-handling capabilities. Efficient use of program
memory results from an instruction set consisting of 44% one-byte, 41% two-byte, and 15% three-byte
instructions. with a 12 MHz crystal, 58% of the instructions are executed in 1.0 24MHz : 500ns, 40MHz
: 300ns).

Special Function Reglster PSW

MSB LsB
Bit No. 7 6 5 4 3 2 1
Addr. DOW | cv | ac l Fo | RS1 | RSO [ ov [ F1 1 P | PSW
Bit Function
cYy Carry Flag
AC Auxillary Carry Flag (for BCD operations)
FoO General Purpose Flag
RS1 RSO Register Bank select control blis
0 0 Bank 0 selected, data address 00 - 071
0 1 Bank 1 selected, data address 08y - OFy
1 0 Bank 2 selectad, data address 10m - 174
1 1 Bank 3 selected, data address 184 - 1FH
ov Overfiow Flag
F1 General Purpose Flag
P Parity Flag
Set/cleared by hardware each instruction cycle to indicate an odd/
aven number of "one” bits in the accumulator, i.e. even parity.

Reset value of PSW is 00H.

LG Semicon MCU BU. 12 July. 1995



8-Bit CMOS Microcontroller GMS80C501/301

Special Function Registers

All registers, except the program counter and the four general purpose register banks, reside in the special
function register area.

The 27 special function registers (SFR) include pointers and registers that provide an interface between

the CPU and the other on-chip peripherals. There are also 128 directly addressable bits within the SFR
area.

All SFRs are listed in table 1, tabie 2, and table 3.

In table 1 they are organized in numeric order of their addresses. In table 2 they are orgainzed in groups
which refer to the functional biocks of the GMS80C501/301. Table 3 illustrates the contents of the SFRs.

Table 1
Speclal Function Registers in Numeric Order of their Addresses
Address Register ::;:‘::::' Addrees Register .ﬁ:‘::::t

80y Po" FFH 98y SCON" 001
811 SP 07H 99y SBUF XX
82u DPL 00K 9AH reserved XX2
834 DPH 00 9Bw reserved XXp2
84y reserved XXH 9CH reserved XXH2
85y reserved XXHD 9DH reserved XXn2
86H reserved XXp2 9EH reserved XXH2)
87w PCON 0XXX000g% 9Fn reserved XXn?
88y TCON" 00w AOH p2" FF
89y TMOD 00K Aln reserved XXpE)
8AH TLO 00K A2 reserved Xxu?
8Bw L1 00K A3 reserved XXn?
8CH THo 00K AdH reserved XXu2
8DH TH1 00 A5y reserved XXn2
8EH reserved XXK ABH reserved xXXn?
8FH reserved XXH2 A7H reserved XXH?
904 P1Y FFH A8y 1" 0X000000g'
91H reserved 00;5 A9H reserved XXHZ)
921 reserved XXH ) AAH reserved XXHZ)
93N reserved XXH2 ABH reserved XXHz)
94y reserved XXn2 ACH reserved XXp2)
95K reserved XXn? ADH reserved XXH2
964 reserved XXn2 AEH reserved XXy2
97H reserved XXK2 AFH reserved XXn?

July. 1985

: Bit-addressable Spacial Function Register
. X means that the value is indeterminate and the location is reserved

. Bit-addressable Special Function Register
. X means that the value is indeterminate and the location is reserved
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GMS80C501/301

8-Bit CMOS Microcontroller

Table 1
Special Function Registers In Numeric Order of their Addresses (cont'd)
Contents Contents
Address Register after Reset Address Register after Reset

BOK P3" FF, D8 reserved Xxu?
Bl reservad XXK? D9y reserved XX?
B2 reserved XXn2 DAH reserved XX
B3H reserved xxn2 DBH reserved XX2
By reserved xXxu2 DCH reserved XX
B5H reserved XXu2) DDw reserved XXn2
B6H reserved XXH2 DEw reserved XX
B7n reserved XXHZ) DFR reserved XXHZ)
B8H iP" 2) EON Acc! 00

BY9 reserved xx°)‘(’:°%°° E1H reserved XXHH‘”
BAH reserved XXHZ) E2n reserved XX
BBH reserved XXHz’ E3u reserved xxu?
BCH raservad XXH"’) Edn reservad XXn2
BDH reserved xxgz) ESH reserved XXH?
BEH reserved X2 E6H reserved Xxu?
BFH reserved H E7H reserved XX
Con reserved xXXy? €8 reserved XXu2)
Cin reserved XX E9H reserved XX
C2x reserved XXp2 EAH reserved XX2
C3u reserved XXp2 EBH reserved XX2
Cén reserved XX2 ECH reserved xXxu?
C5n reserved XXp2 EDH reserved XXH2
Cén reserved XXn? EEW resarved Xxu?
C7m reserved XX? EFw reserved Xxu?
C8u T2CON 00y FO 8" 004,
COu T2MOD XXXXXXX0g? Fiu reserved X2
CAH RC2L 00k F2u reserved XX
CBH RC2H 00H F3n reserved Xxu?
CCH TL2 00H Fén reserved XX
COH TH2 00k FSH reserved XXp?
CEHx reserved XXK2 Féx reserved XXn2
CFH reserved XXn2 F7H reserved XXi?
COw Psw" 004, F8x reserved XX
M reserved XXu? FOu reserved XXp2)
C2u reserved XXp2 FAH reserved XXi2)
C3u reserved XX FBH reserved XXn2
Cén reserved XXy FCh reserved XXpd
C5H reserved XXn? FDH reserved XXi2
C8H reserved XXH2 FEH reserved XX
C7x resarved XXHZ) FFh reserved XXHZ)

LG Semicon MCU BU.
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8-Bit CMOS Microcontroller GMS80C501/301

Table 2
Special Function Registers - Functional Blocks
Block | Symbol . Name Address Contents
! after Reset
CPU ACC | Accumulator Eon') 00
B . B-Register Fou' 00K
, DPH . Data Pointer, High Byte . 834 00H
i DPL Data Pointer, Low Byte | 82K 00H
PSW © Program Status Word Register Doy" 00
i SP | stack Pointer 81n O7H
Interrupt IE | Interrupt Enable Register A8y 0X000000g>
System L IP | interrupt Priority Register B8y" XX000000a?
Ports . PO Port 0 , 80" ‘ FFH
P1 Port 1 - 904" 1 XX
P2 | port2 i AoWY | FFu
 P3 Port 3 Box" | FFH
} _ - , — R —— e
Senal " PconN? Power Control Register | B7H | OXXX0000g”
Channels SBUF + Serial Channel Buffer Reg. t 99K | XX
SCON . Serial Channel 0 Control Reg. " ogyuY L 00H
Timer 0/ TCON . Timer 0/1 Control Register 88y ‘ 00H
Timer 1 THO . Timer 0, High Byte  8CH 00
TH1 Timer 1, High Byte . 8DH 00
TLO Timer 0. Low Byte " 8AH | 00H
TL1 . Timer 1, Low Byte 8Bk | 00+
. TMOD . Timer Mode Register 894 i 00n
Timer 2 - T2CON _ Timer 2 Control Register cey' | 00H
T2MOD Timer 2 Mode Register © CSH | 00H
RC2H Timer 2 Reload Capture Reg.. High Byte * CBw , 00H
RC2L Timer 2 Reload Capture Reg., Low Byte CAH ‘ 00n
TH2 Timer 2. High Byte _ CDwx ! 00w
TL2 Timer 2, Low Byte ' CCw 00
Pow Sav PCON Power Control Register - 87w t GXXX00005
Modes .

' Bit-addressable Special Function register

2 Thig special function register is listed repeatedly since some bit of it also belong to other functional blocks
X means that the value is indeterminate and the location is reserved
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GMS80C501/301

8-Bit CMOS Microcontroller

Table 3

Contents of SFRs, SFRs In Numeric Order
Address | Register Bit7 8 5 4 3 2 1 0
80w PO L l | | l | 1 ] |
81 sP | 1 : : l 1 . l |
824 DPL L ' ' : : ’ I I |
834 DPH ] : : ) |
a7y PCON Ismoo . - ' . " Tgr | aro | PDE | IDLE |
88w TCON | | tr | TR | TR0 [ TRo | et | m | k0 [ o |
89 TMOD [GATE | CF | M1 | Mo | GATE. CT . M1 | Mo |
8Ay Lo L ' . L ]
88w W [T I I ]
&CH o | [ . L o]
80H THI T I ]

B2 e [T | | D T e
98 SCON [ sMo | sm1 | sm2 | reN | Tes | RB8 | T | Al |
o9n SBUF | | ) f : ]
AH P2 L] l | 1 1 L]
A8k IE [ Ea | | E2 | es [ em [ ex1 | et [ Exo |
BOH P3 [ | l l | W L )
B8H P ] | pr2 | ps [ pi | Px1 | PT0 [ Pxo |
Cen T2CON | TF2 | ExF2 | Roik | Tok [Exenz | TRz | cAZ | cPiz]
o e | [ T o

LG Semicon MCU BU.

| SFR bit and byte addressable

| SFR not bit addressable

- . = this bit location is reserved
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8-Bit CMOS Microcontroller GMS80C501/301
Table 3
Contents of SFRs, SFRs In Numeric Order (cont'd)

Address Register Bit7 6 5 4 3 2 1 0
om | mea |[ T T T ]
CBH RC2H | 1 ’ . " : . |
CCH TL2 [ 1 ‘ 1 . . . ]
0w e | T )
DOw PSW | cv | ac | ro | Rst [ Rso [ ov | /1 [ P |
EOw acc | | l | | | l I |
Fou B | | | | | | [ ]

July. 1995

| SFR bit and byte addressable

| SFR not bit addressable

- . = this bit location is reserved
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GMS80C501/301

8-Bit CMOS Microcontroller

Timer / Counter 0 and 1

Timer/Counter 0 and 1 can be used in four operating modes as listed in table 4:

Table 4
Timer/Counter 0 and 1 Operating Modes
Mode Description TMOD Input Clock
Gate| CT | M1 | MO internal extemnal
{max)
0 8-bit timar/counter with a
divide-by-32 prescaler X X 0 0 fosc/ 1232 fosc/ 2432
1 16-bit timer/counter X X 0 1 fosc/ 12 fosc/ 4
2 8-bit timer/counter with
8-bit autoreload X | X 1 0 bsc/ 12 fosc/ 24
3 Timaer/counter 0 usad as cne
8-bit timer/counter and one
8-bit timer X | x| 1] fosc/ 12 fosc/ z3
Timer 1 stops

In the "timer" function (C/T = '0') the register is incremented every machine cycle. therefore the count rate

is fosc/12.

In the "counter” function the register is incremented in response to a 1-to-0 transition at its corresponding
external mput pin (P3.4/T0, P3.5/T1)._Since it takes two machine cycles to detect a falling edge the max.
count rate is bsc/24. External inputs INTO and INT1 (P3.2, P3.3) can be programmed to function as a gate
to facilitate pulse width measurements. Figure 2 illustrates the input clock logic.

fosc o =12

1§00

P34/10
P3.S/M
mon fosc/24

p3.2/WT0
P3.Y/WTT

Control

fose/12

Timwr 0/1
npid Clck

Flguﬁ;z o
Timer/Counter 0 and 1 Input Clock Loglc

LG Semicon MCU BU. 18
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8-Bit CMOS Microcontroller GMS80C501/301

Timer 2

Timer 2 is a 16-bit timer/Counter with an up/down count feature. It can operate either as timer or as an
event counter which is selected by bit C/T2 (T2CON.1). It has three operating modes as shown in
table 5.

Table 5.
Timer/Counter 2 Operating Modes
Mode T2CON | T2mOD T2CON P1.1/ o |I'|BIIH Clock .
RXCLK| CP/ [TR2 T Remark !
or RL2 Omarks | internal |  external
x ‘
TXCLK DCEN EXEN ' (P1.0/T2)
- e
16-bit 0 o] 1 0 0 ¢ X Reload upon t
Auto- ! overflow }
reload 0 0 1 0 1 P Reload trigger fosc/ 12 ! max
! (talling edge) fosc/ 24
0 0 1 1 X 0 Down counting
0 0 1 1 X 1 Up countmg .
— IR S S I S
16-bit o] 1 1 X 0 X 16 bit Timer/
Cap- Counter (only
ture up-counting) max
0 1 1 X 1 | Capture TH2, fosc/ 12 fosc/ 24
TL2 * RC2H,
| RCaL
B s N U o A F Y SO
Baud 1 X 1 X 0 ! X | Nooverflow
Rate 3 : interrupt
Gene- | ‘ | request (TF2) fosc/ 2 max
rator 1 X 1 l X 1 oo { Extra external sc fosc/ 24
1 interrupt '
| ("Timer 2"
off X X 0 X X X Timer 2 stops

Note : 1\ falling edge

July. 1995 19 LG Semicon MCU BU.



GMS80C501/301

8-Bit CMOS Microcontroller

Serlal Interface (USART)

The serial port is full duplex and can operate in four modes (one synchronous mode, three asynchronous
modes) as illustrated in table 6. The possible baud rates can be calculated using the formulas given in

table 7.
Table 6
USART Operating Modes
SCON Baud rate Description
Mode SMO SM1
Serial data enters and exits through RxD.
0 0 0 fosc/ 12 TxD outputs the shift clock. 8-bit are
transmitted/received (LSB first)
8-bit UART
1 0 1 Timer 1/2 overflow rate 10 bits are transmitted (through TxD) or
received (RxD)
9-bit UART
2 1 0 fosc/ 32 or bsc/ 64 11bits are transmitted (TxD) or
received (RxD)
9-bit UART
3 ! ! Timer 1/2 overfiow rate Like mode 2 except the variable baud rate
Table 7
Formulas for Calcuiating Baud rates
Baud Rate ] Interface Mode Baud rate
derived from
0 sc/ 12
Oscillator 2 (zsmog X fosc)/ 64
Timer 1 (16-bit imer) 1,3 (ESMOD X timer 1 overflow rate) /32
(8-bit tmer with 13 (22M0 x fosc ) (32 X 12 X(256-TH1))
8-bit autoreload) : )
Timer2 1.3 bsc/ (32 x (65536-(RC2H, RC2L))
LG Semicon MCU BU. 20 July. 1995



8-Bit CMOS Microcontroll

er

GMS80C501/301

imerrupt System

The GMS80C501/301 provides 6 interrupt sources with two priority levels. Figure 3 gives a general

overview of the interrupt sources and illustrates the request and control flags.

High Priority
Timer O Overflow {10 {0 "o —-/Z Low Priorty
TCON.5 "Fo 570
IE1 IP.1
Timer 1 Overflow o o «
TCON.O TCONT )
i PTH
It.3 IP.3
Timer 2 Overflow > o I I
) YZCON.7 o >
PW*{ 3 ‘ « o {02 i P2
TEX - TICON6 ES P.S
EXEN2
T2CON.3 .
ki 21 Lo o « o -——/
USART SCON.0 o
{1 [ PS
SCON.1 It4 P4
D> h
P?N%—/Zﬂ; e e
- [e]
T \ a TONT o5 50
TCON.0 IE0 IP.0
w1t 21| |
(o] e]
o\ R T i) P
{1 A — IE2 IE7 iP.2
Flgure 3
Interrupt Request Sources
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GMS80C501/301 8-Bit CMOS Microcontroller

Table 8
Interrupt Sources and their Corresponding Interrupt Vectors
Source (Request Flags) I Vector Vector Address
- . 1 . - - [ . — - DU
IEQ | External interrupt 0 0003y
TFO Timer 0 interrupt 0008y
IE1 External interrupt 1 0013n
TF1 Timer 1 interrupt - 001Bw
R+ Ti | Serial port interrupt 00234
TF2 + EXF2 ‘LTimer 2 interrupt 002BH

A low-priority interrupt can itself be interrupted by a high-priority interrupt, but not by another low priority
interrupt. A high-priority interrupt cannot be interrupted by any other interrupt source.

If two requests of different priority level are received simultaneously, the request of higher priority is
serviced. If requests of the same priority are received simultaneously, an internal polling sequence
determines which request is serviced. Thus within each priority level there is a second priority structure
determined by the polling sequence as shown in table 9.

Table 9
Inmerrupt Priority-Within-Level

Interrupt Source ___ Priority
External Interrupt 0. ! IEO 1 High
Timer O Interrupt, TFO :
External interrupt 1, IE1 .
Timer 1 Interrupt, | TF1
Serial Channel, "R+ Tl
Timer 2 Interrupt P TF2 + EXF2 Low
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8-Bit CMOS Microcontrolier GMS80C501/301

Power Saving Modes

Two power down modes are available, the Idle Mode and Power Dowp Mode.

The bits PDE and IDLE of the register PCON select the Power Down mode or the Idle mode, respectively.
If the Power Down mode and the Idle mode are set at the same time, the Power Down mode takes
precedence. Table 10 gives a general overview of the power saving modes.

Table 10
Power Saving Modes Overview
] Mode Entering Leaving by Remarks
Instruction
Example
idle mode ORL PCON, #01H - enabled interrupt CPU is gated off
- Hardware Reset CPU status registers maintain their
data.
Peripherals are active
Power-down Mode ORL PCON, #02H Hardware Reset Osgcillator is stopped, contents of
on-chip RAM and SFR's are
maintained (leaving Power Down
Mode means redefinition of SFR
contents).

in the Power Down mode of operation, Vcc can be reduced to minimize power consumption. It must be
ensured, however, that Vcc is not reduced before the Power Down mode is invoked, and that Vcc is
restored to its normal operating level, before the Power Down mode is terminated. The reset signal that
terminates the Power down mode also restarts the oscillator. The reset should not be activated before
Ve is restored to its normal operating level and must be held active long enough to allow the oscillator
to restart and stabilize (similar to power-on reset).
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GMS80C501/301 8-Bit CMOS Microcontrolier

Absolute Maximum Ratings

Ambient temperature under bias (TA) ..........cccceveiiieieiieiee e e -40to + 85T
Storage temperature (TST) ...cccoveierrireiririce sttt ebe et et ene et s ee et -65t0+150 C
Voltage on Vg pins with respect to ground (Vss) ....cc.coeeevciieeeeiceiceen. -05Vto65V
Voltage on any pin with respect to ground (VSs) .....cccccveveeeeenrviccicienreieenns -0.5t0 Vcc + 05V
input current on any pin during overload condition ..............ccccoceevvreeennnn, -10mAto + 10 mA
Absolute sum of all input currents during overload condition ........................ [ 100 mA |

Power diSSIPAtIoN ... et r et TBD

Note : Stresses above those listed under "Absolute Maximum Ratings"” may cause permanent damage
of the device. This is a stress rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for longer periods may affect device reliability. During overfoad
conditions (Vin > Vec or Vin < Vss) the Voltage on Ve pins with respect to ground (Vss) must not exceed
the values dsfined by the absolute maximum ratings.
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8-Bit CMOS Microcontrolier GMS80C501/301
DC Characteristics
Vec =5V +10%, - 15%,; Vss =0V, Ta=0TC to 70T for the GMS80C501/301
Parameter Symbol Limit Values Unit | Test Condition
min. max.
input low voltage (except| Vi -05 0.2 Vcc-01 v -
EA, RESET)
Input low voltage (EA) ViL 1 0.5 0.2 Vec-0.3 -
Input low voltage (RESET) | ViL2 05 0.2 Vec + 0.1 v -
Input high voltage (except| ViM 0.2Vcc +0.9 Vec +0.5 A
XTAL1, EA, RESET)
Input high voltage to XTAL1| Vin 1 0.7Vce Vcc +0.5
Input high voltage to EA,| V2 0.6Vce Vec +0.5 -
RESET
Output low voltage VoL - 0.45 v loL = 1.6mA"
(ports 1, 2, 3)
Output high voltage VoL - 0.45 v oL = 3.2mA"
(port 0, ALE, PSEN)
Output high voltage VoH 24 - v loH = - 80 1A
(ports 1, 2, 3) 0.9 Vcc - Jon =- 10 pA
Output high voltage Vo 1 24 - v fow = - 800 uA 2
(port 0 in external bus 0.9Vcc - lon=-80pA2
mode, ALE, PSEN)
Logic 0 input current e -10 -50 pA Vin = 0.45V
(ports 1, 2, 3)
Logical t-to-0 transition| ht -85 -850 HA Vin =2V
current (ports 1, 2, 3)
Input leakage current L - 11 A 0.45< ViNn< VcC
{port0, EA)
Pin capacitance Cio - 10 pF fc = 1MHz
Ta=25T
Power supply current: .
Active mode, 12MHZY | k¢ . 21 mA Vee = 5V, 5)
Idle mode, 12MHz® kc - 48 mA Vee = 5V, "
Active mode, 24 MHz® | k¢ - 36.2 mA Vee = 5V, 5‘
Idie mode, 24MHZz® kcc - 8.2 mA Vee =5V, “
Active mode, 40 MHz® kc 56.5 mA Vce =5V, 5)
Idle mode, 40 MHz® ke - 125 mA Vec=5v,%
Power Down Mode D 50 mA Vcc=2..55V )
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GMS80C501/301 8-Bit CMOS Microcontroller

" Capacitive loading on ports 0 and 2 may cause spurious noise puises 1o be superimposed on the Vo
of ALE and port 3. The noise is due to external bus capacitance discharging into the port 0 and
port 2 pins when these pins make 1-to-0 transitions during bus operation. Inthe worst case
(capacitive loading > 100pF), the noise pulse on ALE line may exceed 0.8V. In such cases it may
be desirable to qualify ALE with a schmitt-trigger, or use an address latch with a schmitt-trigger
strobe input.

Capacitive loading on ports0 and 2 may cause the Von on ALE and PSEN to momentarily fall bellow
the 0.9V specification when the address lines are stabilizing.

Ipp (Power Down Mode) is measured under following conditions:
EA =Port0 = Voc; RESET = Vss; XTAL2 = N.C.; XTAL1 = Vss; all other pins are disconnected.

lcc (active mode) is measured with:

XTAL1 driven with tcLcH, tcHel = 5ns, Vi = Vss + 0.5V, Wn = Vec - 0.5V; XTAL2 =N.C.;

EA = Port0 = RESET = Vcc: all other pins are disconnected. icc would be slightly higher if a crystal
oscillator is used (appr. 1mA).

Icc (idle mode) is measured with all output pins disconnected and with all peripherals disabled;
XTAL1 driven with tcLcH, tcHoL = 5ns, ViL = Vss + 0.5V, Vin = Voo - 0.5V; XTAL2 =N.C.;
RESET = EA = Vsg; Port0 = Ve, all other pins are disconnected;

lcc max at other frequencies is given by:
active mode: lcc=1.27 X fosc +5.73
idle mode: lcc =0.28 X s + 1.45
where bsc is the oscillator frequency in MHz. /cc values are given in mA and measured at Vcc = 5V.

2

3

4

5

6

-
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8-Bit CMOS Microcontroller GMS80C501/301
AC Characteristics for GMS80C501/301
Vec = 5V + 10%, -15%; Vss = OV
Ta=0Tt0 70T for the GMS80CS501/301
(Ci for port 0, ALE and PSEN outputs = 100pF; C_ for all other outputs = 80 pF)
Program Memory Characteristics
Parameter Symbol Limit Values Unit
12 MH2 Variabie Clock
Clock 1/tcicL =3.5 MHz to 12 MHz |
min. | max. | min. max.
ALE pulse width fLHLL 127 - 2fciel - 46 A h n; o
Address setup to ALE {avie 43 - fcLcL - 40 - ﬁwv—n—su ]
Address hold after ALE LA 30 - l‘cu-:[ -53 - ) U“*;{; o
_IM\_L'E low to valid instr in LR\ - 233“ - 4tcu;L - 100 ns N
ALE to PSEN fLLpL 58 - el - 25 - ns
PSEN pulse width tLPH 215 . atcicL- 35 - ns
PSEN to valid instr in LIV 150 - 1 3fcLce - 100 ns
?;ut instructionﬂhac; after PSEN tPxix 0 - __7%(_)‘ T ﬁ;AM |
Input instruction fI;at aﬂe}-ﬁ”” thAlzir" B r— N 63 o 47!@57;(; - _;ns 1
Address valid after l;—SE—N' N ”“_n;;‘;‘r 75 ] ICLCLB 7 ,v' S »n;
Addtesstovaldinstrin | aw |- %2 |- Isce-115 |ns
Address float to PSEN b 0 - o . ik

‘} Intertacing the GMS80C501/301 to devices with float times up to 75 ns is permissible. This limited bus
contention will not cause any damage to port 0 Drivers.
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GMS80C501/301 8-Bit CMOS Microcontrolier
AC Characteristics for GMS80C501/301
External Data Memory Characteristics

Parameter Symbol Limit Values Unit

Variable Clock
1/teLeL = 3.5 MHz to 12 MHz
min. max.

RD pulse width fF\lRH 6lcLcL - 100 - ns
WR pulse width R FEWLWH 6lcicL - 100 - ns
Address hold after ALE fLLax2 &HSS- R ns
WRa_t; ;/_a»l;tiirdata in tRLDV B o 5‘0;_;; - 165 ns
Data hold aftor RD AHOX 7 - ns
Data float after RD - MHDZ n o ‘2tCLCL - ;0 ns
7;‘|:Eatovv;li»d~d;t_af ml‘ o flLov 1 8tcicL - 150 ns
Addres;t;\;;il; Ja?a; tAV—[;v 7 B 7 » Sfcice - 185 ns
ALE to WR or RD I f;WL 1 3fCLCL 56 3@;: :50 ns
Addressvalidto WRorRD | tvwL. tocL- 130 - ns
Wgr R(S hlg;’l ;;XCE-_!‘—HQh ;\;;-&LH fcieL - 40 | }ELCL +40 ns
”Data \;alld to WR transmon tovwx 7 tchI 50 o ns
Data setup betore WR - tt;;/iwAHV 7tcLcL - 150 o ns
wData hold after WR MMHQ;(— tcicL- 50 . * ns
Aidress foatatterRD | tuaz - o ne

LG Semicon MCU BU.
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8-Bit CMOS Microcontroller GMS80C501/301
External Ciock Drive

Parameter Symbol Limit Values 1 Unit 1‘

Varlable Clock ;

Freq. = 3.5 MHz to 12 MHz ;

min, max. |

-

Oscillator period fcLel 83.3 2857 ns 1

High time fcHeX 20 foLeL - tewex ns

Low time foiex 20 lcLeL - tCHexX ns ;

Rise time toLeH 20 ns

e

Fall time {cHeL 20 ns r
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GMS80C501/301 8-Bit CMOS Microcontrolier

AC Characteristics for GMS80C501-24/301-24
Vcc =5V + 10%, - 15%; Vs =0V

Ta=0Tto 70T for the GMS80C501-24/301-24
(CL for port 0, ALE and PSEN outputs = 100 pF; G for all other outputs = 80 pF)

Program Memory characteristics

Parameter Symbol Limit Values Unlt
24 MHz Variable Clock
Clock 1/tcecL = 3.5 MHz to 24 MHz
min. | max. | min. max.
WA[E" pulse width . fLHLer 43 - 2fcicL - 40 ns
~;ddrenss setup to ALE tavLL 17 - fcioe - 25 - ns
Address hold after ALE o ;Lu;x o 17 - fcicL - 25 . ns
ALE low to valid instr in tLLv - 80 - 4icicL - 87 ns
PSEN pulse width PLPH 95 - 3fcicL - 30 - ns
V@:Eq_yalid instr in - LV - A_LGO - 3tcicL - 65 ns
input instruction hold after PSEN tpxix 0 - 0 - ns
Tn;;ut instructiﬁﬁ f-IAo-avt;ftieriﬁM toxiz o o 132 R fcLeL- 10 ns
Address valid after PSEN {a@v') 3; N tcL;L é P ns
| Address to valid instr in taviv - _;a - 5tch[- 60 ns
Address float to PSEN tazpL 0 - 0 - ns

*}  Interfacing the GMS80C501/301 to devices with float times up to 35 ns is permissible. This limited bus
contention wil not cause any damage to port 0 Drivers.
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8-Bit CMOS Microcontroller GMS80C501/301
AC characteristics for GMS80C501-24/C301-24
External Data Memory Characteristics
Parameter Symbol Limit Values Unit
24 MHz Variable Clock
Clock 1/tcicL = 3.5 MHz to 24 MHz
min. | max. | min. max.
RD pulse width fALRH 180 . 8toLcL - 70 |- ns
WR pulse width tWLWH 180 |- 8tcicL - 70 - ns
Address hold after ALE fLAx2 15 - toieL - 27 | ‘ ns
RD to valid data in RLDV - s |- Mms't(-:“LCL -90 ns
Data hold after RD mox |0 - e ns
Data float after RD w0z |- |68 |- L 2tici-20 s
ALE to valid data in dov 200 - 8t(;LCL -133 ns
Address to valid data in tA;;)v 22(»)7”7 - " VQtCLCL - 155 ns
ALE to WR or RD howe 75 175 3fcicL- 50 3fcicL + 50 ns
Address valid to WR or RD tavwi o 67 - M‘;ELPCL -97 - ns
WR or RD high to ALE high BWHLH 17 67 foiel - 25 o+ 25 ns
Data valid to WR transition favwx 5 - tcLcL - 37 1 e |
Data setup before WR A tavwH 170 - 7icLel - 122—"‘ 1. 'ns
Data hold after WR wHax 15 - foLel - 2;1— o ns
Address float after RD LAz 0 A ns
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GMSB80C501/301 8-Bit CMOS Microcontroller
External Clock Drive
Parameter Symbol Limit Values Unh
Varlable Clock
Freq. = 3.5 MHz to 24 MHz
min. max.
Oscillator period tc_;;L 417 285.7 ns
High time fcHex 12 fcicL - tewex ns
Low time foiex 12 foLcL - t cHex ns
Rise time fcLcH 12 ns
Fall time fCHCL 12 ns
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8-Bit CMOS Microcontroller GMS80C501/301

AC Characteristics for GMS80C501-40/301-40

Advance Information
Vee =5V + 10%, -15%; Vss = OV
Ta=0T 10 70T for the GMS80C501-40/301-40

(CL for port 0, ALE and PSEN outputs = 100pF; Ci for all other outputs =80pF)

Program Memory Characteristics

Parameter Symbol | u&u !aluul ] El:\lt-ﬁ
40 MHz Variable Clock
___ Clock 1/tcLcL = 3.5 MHz to 40 MHz
min. | max. | min. max.
ALE puise width fLHLL 35 - 2fcicL- 15 - nsl
Address setup to ALE favLL 10 - foice - 15 - —_ns'—‘_~
Address hold after ALE fLax 10 - fric - 15 - ns
ALE low to valid instr in fLuv - 55 - 4tcicL - 45 ns
ALE to PSEN LLPL 10 - toieL - 15 - ns
PSEN pulse width tLPH 80 - atoicL- 15 . ns
PSEN to valid instr in PLIV - 25 - 3toicL - 50 ns
Input instruction hold after PSEN | texix 0 - 0 - ns
input instruction fioat after PSEN toxiz’ - 15 - cicL- 10 ns
Address valid after PSEN XAV 20 : foieL - 5 - ns
Address to valid instr in taviv - 65 - StcLcL - 80 ns
Address float to m tazpL -5 - -5 7 [ - ns J

*)  Interfacing the GMS80C501/301 to devices with float times up to 35 ns is permissible. This limited bus
contention will not cause any damage to port O Drivers.
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GMS80C501/301 8-Bit CMOS Microcontroller

AC Characteristics for GMS80C501-40/301-40 (cont'd)

Advance Information

External Data Memory Characteristics

F;a;;;mor o Symbol Limit Values Unit
40 MHz Variable Clock
Clock 1/tcioL = 3.5 MHZ to 40 MHz
min. | max. | min. max.
'AD pulse width tRLRH 120 - 6tcice - 30 . ns
TWT{;;;l;v}dm !vaJ; 120 - 8fcLcL - 30 . ns
i\‘ddress hold after ALE fLiax2 10 - 2tcice - 15 - ns
' D to valid data in tRLDV - 75 - 5tcic - 50 ns |
Data hold aftet D B fRHDX 0 .o - ns
Data fioat after RD fRHDZ - 38 - 2fcieL - 12 ns
ALEbvaiddatain | fuov - lso |- 8tcicL - 50 ns
.;\adruos:to valid data in . fA;I(;V— T 150 - SfcieL - 75 ns
ALE to WR or RD fuwL 60 80 AlcieL - 15 tcicL + 15 ns
Address valid to WR or RD tavwi 70 . afcicl - 30 - ns
| WR or D high to ALE high MHLH 10 |40 | w15 foLce + 15 ns
Data valid to WR transition tovwx 5 . foieL- 20 - ns
—VD:t;setup before WR tavwH 125 - 7toiel - 50 . ns
| Data hold after WR twHax 5 - fcicL- 20 - ns
kA&dress float after;RE ;tnu\z - 0 - 0 ns

LG Semicon MCU BU. 34 July. 1995



8-Bit CMOS Microcontroller GMS80C501/301

Advance Information

External Clock Drive

Parameter Symbol Limit Values Unit
Variable Clock
Freq. = 3.5 MHz to 40 MHz
min. max.
Oscillator period fole 25 ) 285.7 ns
High time fcHex 10 ticL- tolex ns
Low time toLex 10 teLeL - teHex ns
Rise time fcLeH - 10 ns
Fall time feHeL - 10 ns
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GMS80C501/301

8-Bit CMOS Microcontroller

ALE

PSEN /

Port 0 >—! w-u b 7: nste. N A - A7 >—<
! |
N 7.1
Port 2 X" A8 - AIS A - AlS
\
Figure4
Program Memory Read Cycie
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8-Bit CMOS Microcontroller

GMS80C501/301

MJ;—\_/
/

le—fin T
) \
oy |

S —o| ooz [

- [':' otz — e fox

Port 0:>—‘ W dnygom YY) won o M >_@
- fivm
b >

Port 2 y P2.0 - P27 or A3 - A1S from DPH X AB - A15 from PCH
Figure 5
Data Memory Read Cycle
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GMS80C501/301 8-Bit CMOS Microcontrolier

ALE / \

:
!

- tun PP T —
— §
WR N
tovex
o b e ’ ol le— fwex
—» A2 [
L
Port 03—{ W ppom Dato OUT XX 2R O
P T R
Port 2 ! P20 - P27 or AB - ATS from DPH X AB - MS from PCH
Filgure 6
Data Memory Write Cycle
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8-Bit CMOS Microcontrolier GMS80C501/301

ROM Verification Characteristics for GMS80C301

ROM Verification Mode 1
Parameter Symbol Limit Values Unkt
min. max.
Address to valid data lavav - 48{cicL ns
ENABLE to valid data ELav - 48kc1cL ns
Data fioat after ENABLE &Haz 0 48tcLcL ns
Oscillator frequency el 4 8 MHz

PLO - P”——{ Address )——C
P2.0 - P24
— fAVQV [-—

Port 0 ————{ Data out p———

p 2 7 tuov la— —»‘ e ez
ENABLE
Address: P1.0-P1.7 = A0 - A7 inputs: P2.5 - P2.6, PSEN=Vss
P2.0-P2.4=A8-A12 ALE, EA = Vin
Data: P0.0-P0.7=D0-D7 RESET = Vi
Figure 7
ROM Verification Mode 1
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GMS80C501/301 8-Bit CMOS Microcontroller

Yee-0.5¢

0.2Vec40.9
> Tost Points
0.2Vee-0.1

AC Inputs during testing are driven at Vcc - 0.5V for a logic 1" and 0.45V for a logic '0'. Timing measurements
are made at Vilmin for a logic '1’ and ViLmax for a logic '0".

0.43v

Figure8
AC Testing : Input, Output Waveforms

Vi +0.1V

\\ / \ Vou -0.1V

e
S

/Timing Reference Poin'\
b 7Z Vo 40.1V

For timing purposes a port pin is no longer fioating when a 100mV change from load voltage occurs and begins to
tioat when a 100mV change from the loaded Vo / VoL level occurs.

oL/ lon = 20mA.

Vi

Figure 8
AC Testing : Float Waveforms

Yee-0.5V - - -

o
0.2Vce-0.1
045V

Figure 10
External Clock Cycle
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8-Bit CMOS Microcontrolier

GMS80C501/301

Crystal Oscillator Mode

I XTAL2

P-LCC-44/Pin 20
P-DIP-40/Pin 18
L M-QFP-44/Pin 14
3.5~ 40MHz —

-

I XTAL1

P-LCC-44/Pin 21
P-DIP-40/Pin 19
M-QFP-44/Pin 15

C=30pFt 10pF
(incl. stray copacitance)

Driving from Exlernal Source

N.C.

External Oscillator
Signal

XTAL2

P-LCC-44/Pin 20
P-DIP-40/Pin 18
M-QFP-44/Pin 14

XTAL1

P-LCC-44/Pin 21
P-DIP-40/Pin 19
M-QFP-44/Pin 15

Figure 11
Recommended Osclilator Clrcuits
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GMS80C501/301 8-Bit CMOS Microcontrolier

Package Outlines

L
Andex Marking
4 1) Does not include plastic or metal
0.5x45° AL protrusions of 0.15 max per side
3‘ g _‘ s.s’uY')—_d
b —— 17.66-02s——

Dimensions in mm
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8-Bit CMOS Microcontroller

GMS80C501/301

Crystal Oscillator Mode

I} XTAL2

P-LCC~44/Pin 20
P-DIP-40/Pin 18
1 M-QFP—44/Pin 14
r 3.5~ 40MHz ——
{] XTALI
P-LCC-44/Pin 21
P-DIP-40/Pin 19

C=30pFt 10pF M-QFP-44/Pin 15
(incl. stray copacitance)

Driving from External Source

N.C. XTAL2

P-LCC~44/Pin 20
P-DIP-40/Pin 18
M-QFP-44/Pin 14

gg'err;ol Oscillator
19no XTAL1

P-LCC-44/Pin 21
P~DIP-40/Pin 19
M-QFP-44/Pin 15

Figure 11
Recommended Oscillator Circuits
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GMS80C501/301 8-Bit CMOS Microcontroller

Package Outlines

0.25

|
b

¢
"’“""?‘k""":""" NIndex Marking

4 1) Does not include plastic or metal
0.5us |l IRALLES r protrusions of 0.15 max per side
3x
'"”'—16.6)&01"“

P—— 17 86-a2s

Dimensions in mm
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GMS80C501/301

8-Bit CMOS Microcontrolier

Plastic Package, P-DIP-40
(Plastic Dual in-Line Package)

]
-§| E e 15.24405 —
["p?
o .
o
Q 25».1
|-—l4—o.s——-
—15.24+12—

21

o T e S U e s T e T e T e N e N e e I A s O e e i B

P
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1
50.9-0s 0.25max

Index Marking
Dimensions in mm
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GMS80C501/301 8-Bit CMOS Microcontroller

Package Outlines

=]
=1L
=g3E5E
= |
Ll

Y
Tl ¢
T
f’-;ﬁ 2l® o @a
« 2
12 =
—m
— =3 I o S—
SEE 1EAD DETAIL
o —
i B
3, o AT NI TN
N
0.45
0.30
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