8-Bit CMOS Microcontorller GMS97C2051/L2051

Features

B Compatible with MCS-51™ Products

B 2 Kbytes of programmable EPROM

W 4.25V to 5.5V Operating Range (GMS97C2051)

2.70V to 3.6V Operating Range (GMS97L2051)

B Version for 122MHz / 24 MHz Operating frequency (GMS97C2051)
Only 12MHz Operating frequency (GMS97L2051)

B Two-Level Program Memory Lock with encryption array

H 128 bytes SRAM

W 15 Programmable /O Lines

B Two 16-Bit Timer/Counters

B Programmable serial USART

W Five Interrupt Sources

B Direct LED Drive Outputs

B On-Chip Analog Comparator

B Low Power Idle and Power Down Modes

Description

The GMS97C2051/2051 is a hig-performance CMOS 8-bit microcontroller with 2Kbg of progammable
EPROM. The device is compatibigth the industrystandard MCS-5% instruction set and pinout. Th&YUN-
DAl MicroElectronicsGMS97C2051/R051 isa powerfulmicrocontroller whichprovides ahighly flexible and
costeffective solution to mangmbedded control applications. TB&#S97C2051/R051 provides the following
standard features:2Kbytesof EPROM, 128 biesof RAM, 151/0 lines,two 16-bittimer/counters, &ive vector
two-level interrupt architecture, a full dupleserial port, a precision anal@pmparator, on-chip oscillator and
clock circuitry. In addition, the GMS97C20512051 supports two software selectable power saviades. The
Idle Mode stops th€PU while allowingthe RAM, timer/counters, serial poend interrupt sstem tocontinue
functioning. The Powe Down Modesaves theRAM contents but freezes the osdllator disaling dl other chip
fundtions until thenext hardware rese.

Pin Configuration

PDIP/SOP
RSTO 1 20 O vCC
(RXD)P3.00O 2 19 O P17
(TXD) P3.1 O 3 18 0 P1.6
XTAL2[] 4 17 O P15
XTAL1[] 5 16 O P14
(iNTo)P3.2 O 6 15 0 P13
(NT2)P3.30 7 14 0 P1.2
(To)P3.40 8 13 0 P1.1(AIN1)
(T1) P3.500 9 12 1 P1.0 (AINO)
GND ] 10 11 O P3.7
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8-Bit CMOS Microcontorller GMS97C2051/L2051

Inputto theinverting oscillator amplifierand input to

Pin Description theinternd dock opeating dircuit.

Vce XTAL2

Supplyvoltage. Output from thanverting osdllator amplifier.

gr':I)and Recommended Oscillator Circuit

Port 1 ' XTAL 1 and XTAL2 are the input and output, respec-

Port 1is an8-bit bidirectionall/O port. Port pinsP1.2 tively, of an inverting at_npllfle_r which can be c_omjg
to P1.7 provide internapullups. P1.0 and P1.xe- ured for useas an on-chip osdllator, & shown inFig-
quireexternal pullups. P1.0 and P1.1 also serve as th#e 1. To drive the devce from an exernal clock
positive input (ANO) and theneggtive input (AIN1), source, XTAL2 should beleft unconnected while
respedtvely, of the on-chp precsion anabg conpara- XTAL 1 is driven as shown iRigure 2.

tor. The Port 1 output buffers can sink 10mA araah

drive LED displays directly. When 1s are written to

Portl pins, theycan be used as inputsWhen pins Figurel. OscillatorConnections

P1.2 to P1.7 are used inputs and are &tnallypulled

low, they will source current () becausef the inter-

nal pullups. c2

Port 1 ako receies code dat during EPROM pro- O} ’ XTAL2
grammingand progam veification. _L

Port3 —

Port 3 pins P3.0 t¢3.5, P3.7 are sevdidirectional

I/0 pins with internal pullups. P3.6 is hard-wirechs C1

an inputto theoutput ofthe on-chipcomparator ands I XTALL

not accesdile as a eneralpurpose O pin. The Port
3 outputbuffers @n sink 10mA. When 1s ae written
to Port 3 pins theyarepulled hidgh by the internal pul-
lups and can be used inputs. As inputs, Port $ins GND
that are externdly beng pulled low will soure current
() because ofhe pulups. =
Port 3 also serves the functions of various spée@! Notes: C1, C2 = 30pF 10pFfor Crystals
ture of the GMS97C2051 as listed below: (includestray capadiance)

Port Pin Alternate Functions
Figure2. External Clock Drive Configration
P3.0 RXD ( serial input port )
P3.1 TXD ( serial output port)
P3.2 INTO ( external interrupt O )
P3.3 INT1( external interrupt 1) NC ——] XTAL2
P3.4 TO ( timer O external input )
P3.5 T1 (timer O external input )
Port 3 also receies somre contol signals for EPROM EXTERNAL
progammingand progamming verific ation. SR XTALL
RST
Resetinput. All 1/O pins are reseto 1sas soon as
RST ges high. Holding the RST pin high for two GND
machine cgles while theoscillator is runningesetshe
device. i
This pin is alsoreceives the 12.75\progamming
supplyvoltage ( Vpp ) duringEPROM progamming
XTAL1
3 HYUNDAI MicroElectonics
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GMS97C2051/L2051 8-Bit CMOS Microcontroller

Special Function Registers

A map of the on-chp memory area cdkd the Secial User software should not write 1s to these unlisted
Functon Register (3-R) space s shownin the Tablel, locations, since thegnay be used infuture productgo
Table2 andTable3. invoke new features. In that casethe reset or inactive
Note that not all of the addressesare occupd, and values of thenew bits will dways beO.

unoccupied addresses magt be implemented on the

chip. Read accesses toese addresseadll in general

return random data, andrite accesses will havan

indeerminate effect

Tablel. GMS97C2051/R051 SR Map and Reset Values

OF8H OFFH
B
OFOH | 40000000 OF7H
OE8H OEFH
ACC
0EOH | 10000000 OE7H
0D8H ODFH
PSW
0DOH | 0000000 0D7H
0C8H OCFH
0COH 0C7H
P
0BBH | yxx00000 OBFH
P3
0BOH | 11711711 OB7H
IE
0ABH | 5xx00000 0AFH
0AOH 0A7H
SCON SBUF
98H | 00000000 | XXXXXXXX 9FH
P1
90H | 99911111 97H
TCON TMOD TLO TLL THO THL
88H | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 | 00000000 8FH
SP DPL DPH PCON
80H 00000111 | 00000000 | 00000000 oxxxoo00| 87H
HYUNDAI MicroElectronics 4
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8-Bit CMOS Microcontorller GMS97C2051/L2051

Table 2. Bit Assignment of SRs

Address Register Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
814 SP I I | I | | I
_______ e L e T R R
824 DPL : : | | | | |
______ { B e e Sty St ol
834 DPH | :_______: _______ X _______: ________ L L L
1 1 [} 1 1 I 1
874 PCON SMOD ! - ! - ! - ' GF1L + GFO + PD ' IDLE
88y TCON TF1 TR1 TFO TRO IE1 IT1 IEO ITO
89y TMOD GATE Cc/T M1 MO GATE Cl/T M1 MO
8AH TLO 1 1 1 1 1 1 1
_______ L U U [
8Bw TL1 I I | I I | I
——————— e B B it e e il
8Ch  THO ! ! | ! ! | !
_______ e e e e O I
8DH TH1 1 1 1 1 1 1 1
904 P1
984 SCON SMO SM1 SM2 REN TB8 RB8 Tl RI
99H SBUF 1 1 1 1 1 1 1
A8y IE EA - - ES ET1 EX1 ETO EX0
BOy P3
B8 P - - - PS PT1 PX1 PTO PX0
DOy PSW CcY AC FO RS1 RSO ov F1 P
EOn ACC
FOu B
- : This Bt Location is reserved
Bit manipulation is awailable
' ' ' \ ' \ ' Bit manipulation is nd available

5 HYUNDAI MicroElectonics
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GMS97C2051/L2051 8-Bit CMOS Microcontroller

Table 3. SRR lists and their addresses

Symbol Name Address
* ACC Accumulator EOx
*B B Register FOu
DPH Data Pointer High Byte 83
DPL Data Pointer Low Byte 824
* PSW Program Status Word DOx
SP Stack Pointer 814
*|E Interrupt Enable Control A8y
* 1P Interrupt Priority Control B8y
* Pl Port 1 90y
*P3 Port 3 BO4
* SCON Serial Control 984
SBUF Serial Data Buffer 99y
*TCON Timer/Counter Control 884
THO Timer/Counter 0 High Bytes 8Ch
TH1 Timer/Counter 1 High Bytes 8Dy
TLO Timer/Counter O Low Bytes 8AH
TL1 Timer/Counter 1 Low Bytes 8By
* TMOD Timer/Counter Mode Control 89

* = Bit addressabl ¥R

Timer/Counter 0 and 1

The GMS97C2051/R051 hastwo 16-bit Timer/ are required to recoize a 1-to-O transitionthe
Counter regster : Timer0 andimerl . As aTimer, maximum countrate is1/24 of the oscillatorfre-

the regster is incremented every machne cycle. guency External inputs P3.2NTO and 3.3MT1
Thus, the reigter counts machine clg. Sincea canbe progammed to function as ag to facili-
machine cycle consists of 12 osktator peiods, the tate pulse width measurements. Timer/Counter O
countrate is 1/12 of the oscillator frequencyAs a and 1 can besed in fouroperatingmodes adisted
counterthe regster is incrementeith response to a in Table 4. Figure 3 illustrates the inputclock
1-to-Otransition at itscorrespondingexternal input logic.

pin P3.4/TO andP3.5/T1. Sinc& machinecycles
Table4. Timer / Counter 0 and 1 Operatikgpdes

Mode Description TMOD
Gate CIT M1 MO
0  |8-bit Timer/Counter with 5-bit prescaler X X 0 0
1 [16-bit timer/counter x x 0 1
2 |8-bit Auto-Reload Timer/Counter x x 1 0

(Timer 0) : TLO is an 8-bit Timer/Counter controlled by
the standard Timer O control bits, THO is an 8-bit Timer
and is controlled by Timer 1

(Timer 1) : stop

HYUNDAI MicroElectronics 6
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Figure 3. Time/Counter 0 and hput Clock logic

fosc

P3.4/TO
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——» Timer 0/1
Input Clock

i Control
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TMOD
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Serial

Interface (USART)

The serial ports full duplex meaningt cantrans-

ble baud rates cape calculated usinthe formulas

mit and receive simultaneouslnd it can operate given intable 6.
in four modes (onsynchronous mode, thressyn-
chronous mode) as illustratedtable 5. The possi-
Table5. USART OperatingModes
Mode SCON Baud Rate Description
SMO SM1
0 0 0 fosc /12 Shift Register
(fixed) : Serial data enters and exits through RXD.
TXD outputs the shift clock.
Eight data bits are transmitted / received,
with the LSB first.
1 0 1 Set by Timer 8-bit UART
(variable ) : Ten bits are transmitted through TXD, or
received through RXD
- astart bit (0), 8 data bits (LSB first),
and a stop bit (1)
2 1 0 fosc / 64 or fosc / 32 9-bit UART
(fixed ) : Eleven bits are transmitted through TXD,
or received through RXD
- astart bit (0), 8 data bits (LSB first),
a programmable ninth data bit ,
and a stop bit (1)
3 1 1 Set by Timer 9-bit UART
(variable ) : The same as Mode 2 except the variable
baud rate.

Downloaded from Elcodis.com electronic components distributor

HYUNDAI MicroElectonics



http://elcodis.com/parts/5776367/GMS97C2051.html

GMS97C2051/L2051

8-Bit CMOS Microcontroller

Table 6. Formulas for calculatin@aud rates

Baud Rate Serial Port Mode Baud Rate
generated from
Oscillator 0 fosc /12
2 (2%V°P x fosc) / 64
Timerl 1,3 (2°M°° x Timer1 overflow rate) / 32
(Timer1 Mode2) 1,3 (2°M°P x fosc) / [32 x 12 x (256-TH1)]

Interrupt System

The GMS97C2051/R051 provides 5 interrupt
soures ( two externd interrupts, two time inter-
rupts and serial port interrupt ) with two priority
levels. Figure 4 gives a gneral overview of the
interrupt soures and illustraes the request and
control flags.

A low-priority interrupt can itsdf be interrupted by

a high-priority interrupt, but not by another low
priority interrupt. A high-priority interrupt cannot

Figure4. Interrupt Request Sources

be interrupted bynyother interrupt source.

If two requestf different priority levels arere-
ceived simultaneously the request of hiber
priority is seviced. If requests ofthe sane prior-
ity level are receied smultaneousy, an internal
polling sequence determines which request is sav-
iced. Thuswithin each prrity level there & a
secondpriority structure determined ke polling
sequenceike Table 8.

High Priority

P32/ _ | I b Low Priority
=L ¢ o—® o
INTO (] o -
ITO PX0
TCON.O IE.O IP.0
-
Timer 0 Overflow TFO | o O

IP.1
P3.3/ -1 [T
—_— T L L J —
INT1 o s
PX1
TCON.2 IP.2
=R
Timer 1 Overflow TF1 | o & « o 3/2 o
>
TCON.7 ET1 1
IE.3 IP.3
—(F .
=
USART SCON.0 21 e L gl «° .
o >
— s =
SCON.1 IE.4 EA IP.4
IE.7
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Table7. Interrupt Sources and their correspondintgrrupt Vectors

Interrupt Source Vector Address
External interrupt 0 IEO 0003H
Timer0 TFO 000BH
External Interrupt 1 IE1 0013H
Timerl TF1 001BH
Serial Port Interrupt RI+TI 0023H
System Reset RST 0000H
Table8. Interrupt PriorityWithin-Level
Interrupt Source Priority
External interrupt O IEO Highest
TimerO interrupt TFO
External Interrupt 1 IE1
Timerl interrupt TF1
Serial Port Interrupt Rl + Tl Lowest

Restrictions on Certain Instructions

The GMS97C2051/R051 is an economical and costule above applies. Again, violating the memory

effective member of HYUNDAI MicroElectronics
growing family of microcontrolles. k contans
2Kbytes of EPROM progam memory. It is fully
compatible with the MCS-51 archiecure, and canbe
progammedusingthe MCS-51instructionset. How-
ever, here area few condileratons one nust keepin
mind when utilizing certain instrudions to progam this
device.

1. Branchinginstructions:

LCALL, LIMP, ACALL,
@A+DPTR

These unmnditiond branching instrudions will ex-
ecuk correcty aslong as he progammer keeps m
mind tha the destingion branching address must fl
within the phical boundaries of the pnam memory
size  (locatons O00H to 7FH for the
GMS97C2051/R051). Violatingthe phyical space
limits maycause unknown progm behavior.
CNE[...], DINZ[...], B, NB, JC, NC, BC, Z, NZ
With these conditiond branching instrudions thesame

AIMP, SIMP, JMP

Downloaded from Elcodis.com electronic components distributor

boundaries magause erratic @cution.

For applications involvingnterrupts the normal inter-
rupt service routine address locations of the 80C51
family architecture have been preserved.

2. MOVX-related instrugions, Daa Memory:.

The GMS97C2051/R051 contains 128ytes of inter-
nal data memory Thus,in the GMS97C2051/P051
the stack depth is limited to 128tbyg, the amount of
avaiable RAM. External DATA memory access S
not supported in this device, nor istemal PRO-
GRAM memoryexecution. Therefore, no MOVX...]
instructions should be included in the prag.

A typical 80C51 asenbler will still assenble instruc
tions, een if they are written in violation of therestric-
tions mentioned above.lt is the responsibilityof the
controller useto knowthe phical features andimi-
tations of the device beingsed and adjust thastruc-
tions used correspondilyg

HYUNDAI MicroElectonics
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Power Down Mode

GMS97C2051/R051 have twogpower savingmodes,
Idle and Power Down. The bits PD andDLE of the
regster PCON select the &ver Down mode and the
Idle mode respectively. If 1s ae written to PD and
IDLE at the same time, Plakesprecedence. Table 9
gives a gneraloverview ofthe Powesavingmodesin
L the Power Down mode of operation,c¥ can be re-
srllsit?291l’”i(fb§xtssr‘:10alopglIrllgo)::re:;ilgg”ups are use‘j'duced to minimize powecon;umption. tl must be
It should be notedhat when idleis te'rminated bya ensured, however,_th_at vee is not reducgd befoee
hardware resethe devicenarmally resumesprogam PoyverDown mode_ls invokedand that Vcc is restored
to its normé opeating level, before the Powe Down

exelcutlboer), frctJrr]n _wtherg it szglﬁ’ u_fhto t2kN0 macthlnle modeis teminaed. The rese signa tha terminaes
coyc ei r?red emn ihb_tres gor(; n: glﬁ;:rl\]/qul the Powe downmodedsorestats theosdllator. The
n-chp hardware nhibits accessa intema M reset should ndbe activatecbefore Vccis restoredo

tThlselgvgn;tbutLaccess_;t_l_tthe prI’thnS |s(;1§dt 'nht'b':ed' its normd operating level and must behdd active long
grt |r_r:]|n r?m %?;Silt;gﬁazg léne:ge& th\(levrhztroca enoudn to allow the oscillator to restart and stabilize.
port pin w ; ! y ’ INSTUC — similar to powe-on reset ).

tion following onethat invokesldle shouldnot beone
that writes to aport pin or to gternd memory.

Idle Mode

In idle mode the CPU puts itsé¢f to slesp while dl the
on-chip peipheaals reman active. The modeis in-
voked bysoftware. The contenbf the on-chipRAM
and all the special functions iisters remaimnchangd
duringthis mode. The idle mode can be terminatey
anyenabled interrupt or by hardware reset.P1.0and

Table 9. Power SavingModes Overview

Mode EXx. instruction to enter To terminate Remarks
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 - Oscillator stops

- Contents of on-chip RAM and SFRs are
maintained

- Reset redefines all the SFRs but does not
change the on-chip RAM

HYUNDAI MicroElectronics 10
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Programming The EPROM

The GMS97C2051/2051 is progammed byusing a
modified Quick-Pulse Progamming™ algorithm. It
differs from older methods in the value used fospV
(progamming supply voltage) and in the width and
number of the P3.HROG ) .

The GMS97C2051/2051 contains two sigture
bytes that canbe read andised byan EPROM pro-
gramming system to identify the device. The signature
bytes identifythe device as an manufacturedHiiE .
Table 10 shows thdogic levels for reading the signa-
ture byte, and for progamming the progam memory,
the encrption tble, and he secuty bits. The crcuit
configuration and waveforms for quick-pulse pro-
gramming are shown in Figures 5 and Figure 8.
Figure 6 showsthe circuit configiration for normal
progam memoryerification.

8.

9.

1.

EPROM Programming and Verification
Internal Address Counter : 8.
The GMS97C2051/R051 containgn internal EPROM 4
address counter which is alveaget to 07FH on the 5'
rising edge of RST after setting?3.0 to ‘H’ and is ad- ~*

to the appropriate levels. Output data can be read
at the port P1 pins. At this time P3.0 should not be
changd.

To progam a bye at the neixaddress location,

P3.0 level transition is needed to advance the
internal address counter. Applew data to the

port P1 pins.

Repeat step 5 throu@, changhg data and
advancinghe address counter for the entire 2K

bytes array.

Program Verify :
If lock bits LB1 and IB2 have not been progmmed,
code data can be read back via port P1 pins.

Set the internal address counter toR3¥ By
bringing RST from ‘L’ to ‘H’  and reset the
internal address counter to 0000HHIINgNng P3.0
from'H’ to‘L".

. Applythe appropriate control sigls for Read

Code data to pins P3.3, P3.4, P3.5, P3.7 and read
the output data at the port P1 pins.

The P3.0 level transition is taken to advance the
internaladdressounter.

Read the néxode data kg at the port P1 pins.
Repeat step 3 and 4 until theentire array is read.

vanced byapplying continuous level transition to pin|:>rogram Memory Lock Bits

P3.0.
Programming Algorithm :
To progam the GMS97C20514051, the following
sequence is recommended.
1. Power-up Sequence
Apply power between ¥ and GND pins with
aystal osdllation.
SetP3.0to ‘H'.
Set RST to GND.
With all other pins floatingwait for geater than
10ms.
. Set pin RST toH’ and pin P3.2 to ‘H’.

oneof theprogamming opeations shown in the
EPROMProgammingModes. (Table 10).
To progam and verifithe array

. The P3.0 level is pulletL’ and applydata for
code bye at location 0000H to P1.0 to P1.7

. Raise RST to 12.75V to enableogramming

. The P3.2PROG ) is pulsel low 10 time & shown
in Figure 8. Each progamming pulseis low for
100us£10us) and hilg for a minimum of 10us.

. To verifythe progammed data, lower RST from
12.75V to logc ‘H’ level and set pins P3.3 to P3.7

11
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Thetwo-level Progam Lock systemconsists of 2 bck
bits and a 32-bie Encryption Array which are used to
protect the progam memoryagainst software piracy

Encryption Array :

Within the EPROM aray are 32 bytes of Encyption
Array that are initiallyunprogammed (all 1s)Every
time tha a byte is aldressel during a verify, address
lines are usedtsekct a byte of the Encrytion array
This byte is thenexclusive-NORed (XNOR) with the
code bye, creatingan Encrypted Verify byte.

The algrithm, with the arrayin the unprogammed
stae (al 1s), will return thecode in its orignal, un-

%odiﬁed form. It is recommended hat whenever he

Encryption Array is usedat least onef the Lock Bits
be progammed as well.

HYUNDAI MicroElectonics
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Lock Bit Protection M odes

Program Lock Bits
LB1 LB2 Protection Type
1 U U No program lock features.
Further programming of the
2 P v EPROM is disabled.
Same as mode 2, also verify
s P P | is disabled.

U : unprogammed, P : pragmmed

EPROM Programming Modes
Table 10. EPROM Progamming Modes

Reading the Signature Bytes:

Thesignature byes areread bythe sare procedure as a
normal verification of locations 000H and 001Hcept
that P3.5 and P3.7 need to be pulled to &ltuyv.
Manufacturer D:

(0O0H) = EOH ( hdicates manufactured biEI )

Device D:
(01H) = 26H ( hdicates GMS97C20512051 )

Mode RST P3.2/PROG P3.3 P3.4 P3.5 P3.7
Read Signature 1 1 0 0 0 0
Program Code Data Vpp N~/ 0 1 1 1
Verify Code Data 1 1 0 0 1 1
Pgm encryption table Vpp ~N_/ 0 1 0 1
Pgm encryption bitl Vpp /" 1 1 1 1
Pgm encryption bit Vpp ~N_/ 1 1 0 0

Notes:1. 0' = Valid low, '1' = Valid high for tha

pin.

2.Vpp=12.75V+ 0.25V

3. Vcc =5Vt 10 % duringprogam-

ming

and verification.

HYUNDAI MicroElectronics
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4. P3.2PROG receives 10 pragmmingpulses
while Vpp is held at 12.75V. Each prag-
ming pulse is low for 100uSt(10uS)
and hidh for a minimum of 10uS.
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Figure 5. Progammingthe EPROM Manory

Figure6. Verifying the EPROM Menory

GMse7c1051 __ >V GMse7c1051  __ oY
M — | P30 Vee M — | P30 Vee
Adioss Couter PL I Dama Adioss Counter PLI—> Oia
PROG  —p( P32 EA— Y P
— »| P33 —»| P33
iers;;n'?rii’:g —»| P34 ierce)glf:r:n?mg > P34
Modes Tables —p| P35 Modes Tables —| P35
—»| P37 —»| P37
I—_l_— XTALL I—_l_— XTALL
4~6MHz [ 4~6MHz —
1 xraL2 RST [¢—— Vpp 1 xraL2 RST [¢—— 5V
GND GND
EPROM Programming and Verification Characteristics
Table 11. EPROM Progammingand Veification Chaaderistics
Parameter Symbol Min Max Units
Programming Supply Voltage Vep 12.5 13.0 V
Programming Supply Current Ipp 50 mA
Oscillator Frequency 1/ tcicl 4 6 MHz
Address Setup to PROG Low taveL 48 teiol
Data Setup to PROG Low toveL 48 teiel
Data Hold after PROG teHDx 48 teiol
P3.4 (ENABLE ) High to Vpe tensH 48 teic,
Vep Setup to PROG Low tsnoL 10 us
Vee Hold After PROG tehsL 10 us
PROG Width toLon 90 110 us
PROG High to PROG Low teHaL 10 us
P3.4 (ENABLE ) Low to Data Valid teLov 48 toicL
Data Float after P3.4 (ENABLE ) teroz 0 48 torc

Downloaded from Elcodis.com electronic components distributor
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GMS97C2051/L2051 8-Bit CMOS Microcontroller

EPROM Programming and Verification Waveforms

Figure 7. EPROM Progammingand Veification

— Programming —t— Verification —»

: VPP :
‘ LoGIC 1
RST */ \ ............................
wPP) P b NSRRI SRR LQGIC.0. ..o
_N'[ : : :QtGHSLF;
+teHsH : :
P3.2 : A fU
(PROG) toLeH * * * ¢

toHeL :

P34 J tovaL f « tarox P

(ENABLE) G T R

Address (N+1)

taveL + <+
X Address (N)

Figure 8. Progamming Waveform

s

10 15 MIN _,‘ }4_ 1005105 —»‘

P3.2/PROG ﬂ ’—]

P3.2/PROG

HYUNDAI MicroElectronics 14
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8-Bit CMOS Microcontorller

GMS97C2051/L2051

Absolute Maximum Ratings

Ambient temperature
under bias (Ta.)..cceoerereernnnns -40C to+85T
Storage temperature (Tsr) ..... -65C to+150T

Voltage on Vcc pin
with respect to Ground(Vss)........... -0.5V to 6.5V

Voltage on any pin
with respect to Ground(Vss)...-0.5V to Vcc+0.5V

Input Current on any pin
during overload condition......... -10mA to +10mA

Absolute sum of all input current
during overload condition................... | 100 mA |

Downloaded from Elcodis.com electronic components distributor
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NOTE : Stressesbove thosdisted under‘Absolute
Maximum Rdings’ may cause pemanent damage to
the device. This is atress ratingonly and functional
operation of the device at these or atlyerconditions
abovethose indicated in theperational sections of this
speification is not implied. Exposure to adsolute
maximum rating conditions for longr peiods my
affect device reliability During overload conditions
(VN > Vec or jy < Vss) the voltagion Vcc pinswith
respect to und (Vss) must not ered thevalues
defined by the absolutemaximum raings.

HYUNDAI MicroElectonics
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GMS97C2051/L2051 8-Bit CMOS Microcontroller

D.C. Characteristics (5V Version)

Vce = 4.25V 10 5.5V, Vss=0V, Ta=0°Cto70°C for the
GMS97C2051/C1051
Parameter Symbol Limit Values Unit Test
Min Max Condition

Input Low Voltage Vi -0.5 0.2Vce-0.1
Input High Voltage Vin 0.5Vce-0.1 Vce+0.5
(Except XTAL1, RST)
Input High Voltage Vi 0.7Vcc Vce+0.5 \%
(XTAL1, RST)
Output Low Voltage VoL 0.45 \Y lor=10mA,Vcc=5V
(ports 1,3)
Output High Voltage Von 2.4 \% low= -80UA, Vcc=5V+10%
(ports 1,3) 0.75Vcc low= -30uA

0.9Vce low=-12uA
Logical O Input Current I -50 UA Vin=0.45V
(ports 1,3)
Logical 1-to-0 Transition Current It -750 UA Vin=2V
(ports 1,3)
Input Leakage Current Iui +1uA UA | 0O<Vin<Vce

(Port P1.0, P1.1)

Comparator Input Offset Vos 200 mV | Vcc=5V

Voltage

Comparator Input Vewm 0 Vce \

Common Mode Voltage

Pin Capacitance Cio 10 pF Test Freq.=1MHz, TA=25°C

Power supply current:

Active mode, 12Mhz Icc 20 mA | Vce=5.0V

Idle mode, 12Mhz Iccidle 12 mA Vce=5.0V, P1.0&P1.1=0 or Vcc

Active mode, 24Mhz Icc 30 mA Vce=5.0V

Idle mode, 24Mhz Iccidle 15 mA Vce=5.0V, P1.0&P1.1=0 or Vcc

Power Down mode Ipd 100 uA Vce=5.0V, P1.0&P1.1=0 or Vcc
HYUNDAI MicroElectronics 16
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8-Bit CMOS Microcontorller GMS97C2051/L2051

D.C. Characteristics (3V Version)

Vcc =2.7V1t0 3.6V, Vss=0V, Ta=0°Cto70°C for  the
GMS97L2051/L1051
Parameter Symbol Limit Values Unit Test
Min Max Condition
Input Low Voltage Vi -0.5 0.2Vce-0.1
Input High Voltage Vin 0.5Vce-0.1 Vce+0.5
(Except XTAL1, RST)
Input High Voltage Vi 0.7Vcc Vce+0.5 \%
(XTAL1, RST)
Output Low Voltage VoL 0.45 \Y lo.=6mA,Vcc=2.7V
(ports 1,3)
Output High Voltage Von 0.75Vcc \% low= -30uA
(ports 1,3) 0.9Vcc low= -12uA
Logical O Input Current (I -50 UA Vin=0.45V
(ports 1,3)
Logical 1-to-0 Transition Current It -750 UA Vin=2V
(ports 1,3)
Input Leakage Current Iui +1uA UA 0<Vi<Vce

(Port P1.0, P1.1)

Comparator Input Offset Vos 200 mV | Vcc=3V

Voltage

Comparator Input Vewm 0 Vce \

Common Mode Voltage

Pin Capacitance Cio 10 pF Test Freq.=1MHz, TA=25°C

Power supply current:

Active mode, 12Mhz Icc 10 mA Vce=3V

Idle mode, 12Mhz Iccidle 5 mA | Vce=3V, P1.0&P1.1=0 or Vcc
Power Down mode Ipd 50 uA Vce=3V, P1.0&P1.1=0 or Vcc

17 HYUNDAI MicroElectonics
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GMS97C2051/L.2051

8-Bit CMOS Microcontroller

External Clock drive waveforms

4_ tCHC)(
Vee-05V -

—

/- 0.7Vee

0.2V -0.1V

teien —P 4—

—— teuex —P €— fonoL
>

0.45V :
— foox —>
- — to
External Clock Drive
Symbol Parameter GMS97L2051/L1051 GMS97C2051/C1051 Units
Min Max Min Max
1ftcrer Oscillator Frequency 0 12 0 24 MHz
teret Clock Period 83.3 41.6 ns
tcHex High Time 30 15 ns
ferex Low Time 30 15 ns
tcicH Rise Time - 20 - 20 ns
tered Fall Time - 20 - 20 ns
AC Testing Input/Output Waveforms® Float Waveforms®
0.2V, +0.9V Viom "0V Vg, * 0V

Ve - 05V
>< TEST POINTS ><
0.2V - 0.1V
045V =

Note: 1. AC Inputs duringestingare driven at ¥ -
0.5V for a logc 1 and 0.45V for a lag 0.
Timing measurements ae madea V4 min.
for alogc 1 and \{ max for a logc O.

HYUNDAI MicroElectronics
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Y/ Timing Reference
LOAD

0.1v

Vioas Points

+0.1V
VOL

Note 1. For timing purposs, aport pin is no long
floating when a 100mV chamgrom load
voltage occurs. A port pin begs to float
when a 100mV chamrgrom the loaded

VOH/VOL level occurs.

18
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8-Bit CMOS Microcontorller

GMS97C2051/L2051

Package Dimension

20 PDIP unit : mm (inch)
26.24 0.1
(1.03 % 0.005)
) s s Y e s Y e e e Y o
6.35 +0.15
o o (0.25+ 0.005)
S N N [ Ny i
% le— 150t 0.15
(0.06 £ 0.005) TYP 7.62
(0.30)
MAX 4.57 i \
(0.18) T 1 MIN 0.38
3.340.25 7} & (0.015)
(0.13%0.01) —b L
\%/g\ 0° ~15
0.46+ 0.05 0.25+ 0.05
(0.018 £ 0.002) (0.01 £0.002)
TYP 2.54
DWO
1.52 £0.12
(0.06 +0.005)
20 SOP
O
C 7.5+ 0.1 10.35+ 0.2
(0.29+0.05) | (0.41 £0.01)
%% TYP 1.27 (0.05)
0.41+0.05
(0.015 + 0.005)
12.7+1.0
(0.50+0.005) 2'5Of 015 0.27 4 0.04
(0.1£0.04) (0.01 £0.001)
T f%i
0.2+ 0.1 0.74£0.33 ﬁ%%
(0.01 £0.002) 0° g (0.03% 0.012)
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GMS97C2051/L2051 8-Bit CMOS Microcontroller

Ordering Information

Speed ( MHz) Power Supply Ordering Code Package Operation Range

12 2.7V to 3.6V GMS97L2051 20 PDIP
GMS97L2051-D 20 SOP

4.25V to 5.5V GMS97C2051 20 PDIP Commercial

GMS97C2051-D 20 SOP (0C to 70C)
24 4.25V to 5.5V GMS97C2051-24 20 PDIP
GMS97C2051-24D 20 SOP

Package Type

20 PDIP (20 Lead, 0.300" Wide, Plastic Dual Inline Package (PDIP)
20 SOP |20 Lead, 0.300” Wide, Plastic Gull Wing Small Outline (SOP)

HYUNDAI MicroElectronics 20

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5776367/GMS97C2051.html

8-Bit CMOS Microcontorller GMS97C1051/L1051

Features

B Compatible with MCS-51™ Products

W 1 Kbytes of programmable EPROM

W 4.25V to 5.5V Operating Range (GMS97C1051)

2.70V to 3.6V Operating Range (GMS97L1051)

B Version for 122MHz / 24 MHz Operating frequency (GMS97C1051)
Only 12MHz Operating frequency (GMS97L1051)

B Two-Level Program Memory Lock with encryption array
m 64 bytes SRAM

W 15 Programmable /O Lines

B One 16-Bit Timer/Counter

W Three Interrupt Sources

W Direct LED Drive Outputs

B On-Chip Analog Comparator

B Low Power Idle and Power Down Modes

Description

The GMS97C1051/1051 is a hig-performance CMOS 8-bit microcontroller with 1Kbg of progammable
EPROM. The device iscompatible with theindustry standard MCS-5Y instruction set angpinout. The
HYUNDAI MicroElectronicsGMS97C1051/11051 isa powerfulmicrocontroller whichprovides ahighly flexi-
ble and coseffective solutiorto manyembeddedontrol applications. The GMS97C1051/L051 provides the
following standard features:1Kbytes of EPROM, 64 ligs of RAM, 15 fO lines, 16-bit timer/counter, three
vector two-level interrupt achitecture, a precision analog compaator, on-dip oséllator and dock circuitry. In
addition,the GMS97C1051/1051supports twasoftware selectablpower savingnodes. The die Mode stops
the CPU whileallowing the RAM, timer/counters, serigdort andinterrupt sgtemto continue functioning The
Powe Down Modesaves theRAM contents but freezes the osdllator disaling dl other chip fundions untilthe
next hardware reset.

Pin Configuration

PDIP/SOP

RST 1 20 O vCC

pP3.0 ] 2 19 O P17

P31 3 18 1 P1.6

XTAL2[] 4 17 O P15

XTAL1 ] 5 16 0 P14

(iNTo)P3.2 ] 6 15 0 P13

(NT1)P3.30 7 14 O P1.2
(TO) P3.4 O 8 13 O P1.1 (AIN1)
P35 9 12 [0 P1.0 (AINO)

GND [ 10 11 O P3.7

21 HYUNDAI MicroElectronics
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GMS97C1051/L1051 8-Bit CMOS Microcontroller

Block Diagram

VvCC

EPROM ¢

GND

. , ,»

f $ |
47 V} v PROGRAM
B STACK ADDRESS
REGISTER ACC POINTER REGISTER
v 4
T™P2 T™P1 BUFFER
\ PC
ALU INCREMENTER [¢®
INTERRUPT ,
TIMER BLOCKS
7'y y PROGRAM
PSW COUNTER [*
A
Tm’;@ INSTRUCTION| ¢ v iy
RSt . < > DPTR l—
”| conTroL | REGISTER [¥ ¢ ¢ "

ANALOG
COMPARATOR A A

+

osc A 4 A 4

PORT 1 DRIVERS —»| PORT3DRIVERS

Auﬂxuuuﬂ“x Ahﬂhh*l

VYVVYVVYYY YYYYYY Y
o[

P1.0-P1.7 P3.0-P3.5 P3.7
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8-Bit CMOS Microcontorller GMS97C1051/L1051

. . Output from thenverting osdllator amplifier.
Pin Description P 9 P

Vee Recommended Oscillator Circuit

Supplyvoltace. XTAL1 and XTAL2 are the input and output, respec-
tively, of an inverting amplifier which can be config-
GND ) X -

P d ured for useas an on-chip osdllator, & shown inFig-
round. ure 1. To drive the devte from an exernal clock
Port 1 source, XTAL should beleft unconnected while
Port lis an8-bit bidirectionall/O port. Port pinsP1.2 XTAL 1 is driven as shown iRigure 2.

to P1.7 provide interngpullups. P1.0 and P1l.Xe-

quireexternal pullups. P1.0 and P1.1 also serve as the

positive input (ANO) and thenegtive input (AIN1), Figurel. OscillatorConnections
respedtvely, of the on-chp precsion anabg conpara-

tor. The Port 1 output buffers can sink 10mA araah

drive LED displays directly. When 1s are written to c2

Portl pins, theycan be used as inputsWhen pins S} . XTAL2
P1.2 to P1.7 are uses inputs and are ®nallypulled _L

low, they will source current () becausef the inter-

nal pullups. —

Port 1 alko receies code dat during EPROM pro-
grammingand progam veification.

Port3

Port 3 pins P3.0 t¢3.5, P3.7 are sevdidirectional
I/0 pins with internal pullups. P3.6 is hard-wireds
an inputto theoutput ofthe on-chipcomparator ands
not accesdile as a eneralpurpose O pin. The Port
3 outputbuffers @n sink 10mA. When 1s ae written
to Port 3 pins theyarepulled hidgh by the internal pul-
lups and can be used inputs. As inputs, Port $ins . _

that are externdly beng pulled low will soure current Notes: C1, €2 = 30#:: ler;’Ffor Cry;tals
() because ofhe pulups. (includestray capadiance)
Port 3 also serves the functions of various spdes

C1l
lb—) XTAL1

GND

ture of the GMS97C10511051 as listed below: Figure2. External Clock Drive Configration
Port Pin Alternate Functions
P3.2 INTO (external interrupt 0) Ne | xTA2
P3.3 INT1 (external interrupt 1)
P3.4 TO (timer 0 external input)
- - EXTERNAL
Port 3 also receies sone contol signals for EPROM OSCILLATOR XTALL
progammingand progamming verific ation. SIGNAL
RST
Resetinput. All I/O pins are reseto 1sas soon as
RST ges high. Holding the RST pin high for two
machine cygles while theoscillator is runningesetshe —
device.

This pin is alsoreceives the 12.75\frogamming
supplyvoltage ( Vpp ) duringEPROM progamming

XTAL1
Inputto theinverting oscillator amplifierand input to
theinternd clock opeating circuit.

XTAL2
23 HYUNDAI MicroElectronics
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GMS97C1051/L1051 8-Bit CMOS Microcontroller

Special Function Registers

A map of the on-chp memory area cdkd the Secial User software should not write 1s to these unlisted
Functon Register (3-R) space s shownin the Tablel, locations, since thegnay be used infuture productgo
Table2 andTable3. invoke new features. In that casethe reset or inactive
Note that not all of the addressesare occupd, and values of thenew bits will dways beO.

unoccupied addresses magt be implemented on the

chip. Read accesses toese addresseadll in general

return random data, andrite accesses will havan

indeerminate effect

Tablel. GMS97C1051/L051 SR Map and Reset Values

OF8H OFFH
B
OFOH | 40000000 OF7H
OE8H OEFH
ACC
0EOH | 10000000 OE7H
0D8H ODFH
PSW
0DOH | 50000000 0D7H
0C8H OCFH
0COH 0C7H
P
0BBH | yxx00000 OBFH
P3
0BOH | 11711711 OB7H
IE
0A8H | 0v300000 0AFH
0AOH 0A7H
98H 9FH
P1
90H | 19111111 97H
TCON TMOD TLO THO
88H | 00000000 | 00000000 | 0OOOOOOD 00000000 8FH
SP DPL DPH PCON
80H 00000111 | 00000000 | 00000000 oxxxo000| &8H
HYUNDAI MicroElectronics 24
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8-Bit CMOS Microcontorller GMS97C1051/L1051

Table 2. Bit Assighment of SRs

Address Register Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
814 SP I I | I | | I
_______ e L e T R R
82 DPL : : | | | | |
______ { B e e Sty St ol
83y DPH | :_______: _______ | _______: ________ L L L
1 1 [} 1 1 I 1
87n PCON - ! - ! - ! - r GF1L ' GFO PD ' IDLE
88y TCON - - TFO TRO IE1 IT1 IEO ITO
89y  TMOD - - - - GATE || C/' T M1 MO
8AH TLO 1 1 1 1 1 1 1
_______ L e L e
8Ch THO I I | I I | |
90H P1
A84 IE EA - - - - EX1 ETO EXO
BOx P3
B8 IP - - - - - PX1 PTO PX0
DOy PSW cY AC FO RS1 RSO oV F1 P
EOn ACC
FOn B
- : This Bt Location is reserved
Bit manipulation is ailable
' ' ' ' ' ' ' Bit manipulation is nd available

25 HYUNDAI MicroElectronics
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GMS97C1051/L1051 8-Bit CMOS Microcontroller

Table 3. SRR lists and their addresses

Symbol Name Address
* ACC Accumulator EOx
*B B Register FOu
DPH Data Pointer High Byte 83
DPL Data Pointer Low Byte 824
* PSW Program Status Word DOx
SP Stack Pointer 814
*|E Interrupt Enable Control A8y
* 1P Interrupt Priority Control B8y
* Pl Port 1 90y
*P3 Port 3 BO4
*TCON Timer/Counter Control 884
THO Timer/Counter 0 High Bytes 8Chx
TLO Timer/Counter O Low Bytes 8AH
* TMOD Timer/Counter Mode Control 894

* = Bit addressabl ¥R

Timer/Counter O

The GMS97C1051/1051 has one 16-bit Timer/
Counter reggter : TimerQ. As a Timer, thaegster

recogize a 1-to-Otransition, the marmum count
rate is 1/24 of the osdllator frequency. Externd

is incremened every machine cycle. Thus, he
regster counts machine cg. Since a machine
cycle consists of 12oscillator periods, the count
rate is 1/12 of the osdllator frequency. As a
counter the regster is incrementeh response to a
1-to-Otransition at itscorrespondingexternal input
pin P3.4/T0. Since 2 machinedatgs are required to

Table4. Timer / Counter O Operatifgodes

inputs P3.2NT0 and 3.3MNT1 can bgrogammed
to function & a gate to facilitate pulsewidth mess-

urements.Timer/Counter Ocan beused in four
opaating modes as listed in Table 4. Figure 3

illustrates the input clock log.

Mode Description _TMOD
Gate CIT M1 MO
0  |8-bit Timer/Counter with 5-bit prescaler X X 0 0
1  [16-bit timer/counter x x 0 1
2 |8-bit Auto-Reload Timer/Counter x x 1 0
3 |[(Timer 0) TLO is an 8-bit Timer/Counter controlled by X x 1 1
the standard Timer O control bits, THO is an 8-bit Timer

HYUNDAI MicroElectronics 26
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8-Bit CMOS Microcontorller GMS97C1051/L1051
Figure 3. Time/Counter Oriput Clock logc
w12 P fosci12
cr
TMOD

P3.4/TO

max fosc/24

——» Timer 0
Input Clock

i Control

Gate
TMOD

P3.2/INTO

P3.3/INT1

Interrupt System

The GMS97C1051/1051 provides 3 interrupt
sour@s ( two externd interrupts and time inter-
rupt ) with two priority levels. Figure 4 gives a
genea oveview of theinterrupt soures and illus-
trates the request and control 8ag

A low-priority interrupt can itsdf be interrupted by
a high-priority interrupt, but not by another low
priority interrupt. A high-priority interrupt cannot
be interrupted bynyother interrupt source.

Figure4. Interrupt Request Sources

P3.2/
INTO

If two requestof different priority levels arere-
ceived simultaneously the request of hiber
priority is seviced. |If requests ofthe sane prior-
ity level are receied smultaneousy, an internal
polling sequence determines which request is sav-
iced. Thuswithin each prrity level there B a
secondpriority structure determined kipe polling
sequenceike Table 6.

TCON.O

Timer 0 Overflow

P3.3/
INT1

TCON.2
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High Priority
‘/O——> Low Priority
¢ o ~ o |
PX0
IP.0
-
e ot
o—
PTO
IP.1
O
¥ O Y o >
PX1
P.2 —
EA

IE.7
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GMS97C1051/L1051 8-Bit CMOS Microcontroller
Tableb. Interrupt Sources and their correspondintgrrupt Vectors
Interrupt Source Vector Address
External interrupt 0 IEO 0003H
Timer0 TFO 000BH
External Interrupt 1 IE1 0013H
System Reset RST 0000H
Table 6. Interrupt PriorityWithin-Level
Interrupt Source Priority
External interrupt O IEO Highest
TimerO interrupt TFO
External Interrupt 1 IE1 Lowest

Restrictions on Certain Instructions

The GMS97C1051/1051 is an economical and costule above applies. Again, violating the memory

effective member of HYUNDAI MicroElectronics
growing family of microcontrolles. k contans
1Kbytes of EPROM progam memory. It is fully
compatible with the MCS-51 archiecure, and canbe
progammedusingthe MCS-51instructionset. How-
ever, here area few consleratons one nust keepin
mind when utilizing certain instrudions to progam this
device.

1. Branchinginstructions:

LCALL, LIMP, ACALL,
@A+DPTR

These unmnditiond branching instrudions will ex-
ecue correcty aslong as he progammer keeps m
mind tha the destingion branching address must fl
within the phyical boundaries of the pn@m memory
size  (locatons O00H to 3FH for the
GMS97C1051/0051). Violatingthe phygical space
limits maycause unknown progm behavior.
CNE[...], DNNZ[...], B, NB, JC, NC, BC, Z, NZ
With these conditiond branching instrudions thesame

AIMP, SIMP, JMP

HYUNDAI MicroElectronics 28
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boundaries magause erratic ecution.
For applications involvingnterrupts the normal inter-

rupt service routine address locations of the 80C51

family architecture have been preserved.

2. MOVX-related instrugions, Daa Memory:.

The GMS97C1051/1051 contains 64 Igs ofinternal
data memory Thus, inthe GMS97C1051/1051 the
stackdepth islimited to 64 byes,the amounbf aval-
able RAM. External DATA memory access s not
supported in this devicajor is exernal PROGRAM
memory execution. Therefore, no MOVX...] in-
structions should be included in the piam.

A typical 80C51 asenbler will still assenble instruc
tions, even if they are written in violation of therestric-
tions mentioned above.lt is the responsibilityof the
controller useto knowthe phical features andimi-
tations of the device beingsed and adjust thastruc-
tions used correspondilyg
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8-Bit CMOS Microcontorller GMS97C1051/L1051

Idle Mode Power Down Mode

GMS97C1051/1051 have twgpower savingmodes,
Idle and Power Down. The bits PD andDLE of the
regster PCON select the &ver Down mode and the
Idle mode respectively. If 1s ae written to PD and
IDLE at the same time, Plakesprecedence. Table 7
gives a gneraloverview ofthe Powesavingmodesin
L the Power Down mode of operation,c¥ can be re-
srllsit?291l’”i(fb§xtssr‘:10alopglIrllgo)::re:;ilgg”ups are use‘j'duced to minimize powecon;umption. tl must be
It should be notedhat when idleis te'rminated bya ensured, however,_th_at vee is not reducgd befoee
hardware resethe devicenarmally resumesprogam PoyverDown mode_ls invokedand that Vcc is restored
to its normé opeating level, before the Powe Down

exelcutlboer), frctJrr]n _wtherg it szglﬁ’ u_fhto t2kN0 macthlnle modeis teminaed. The rese signa tha terminaes
coyc ei r?red emn ihb_tres gor(; n: glﬁ;:rl\]/qul the Powe downmodedsorestats theosdllator. The
n-chp hardware nhibits accessa intema M reset should ndbe activatecbefore Vccis restoredo

tThlselgvgn;tbutLaccess_;t_l_tthe prI’thnS |s(;1§dt 'nht'b':ed' its normd operating level and must behdd active long
0 €iminate the possibility of an unepe write 1o a enoudn to allow the oscillator to restart and stabilize.

port pin when Idle is terminaed by resd, the instruc imilar WE-on
tion following onethat invokesldle shouldnot beone ('similar to powe-on reset ).
that writes to aport pin or to gternd memory.

In idle mode the CPU puts itsé¢f to slesp while dl the
on-chip peipheaals reman active. The modeis in-
voked bysoftware. The contenbf the on-chipRAM
and all the special functions iisters remaimnchangd
duringthis mode. The idle mode can be terminatey
anyenabled interrupt or by hardware reset.P1.0and

Table 7. Power SavingModes Overview

Mode EXx. instruction to enter To terminate Remarks
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 - Oscillator stops

- Contents of on-chip RAM and SFRs are
maintained

- Reset redefines all the SFRs but does not
change the on-chip RAM
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GMS97C1051/L1051 8-Bit CMOS Microcontroller

to the appropriate levels. Output data can be read

Programming The EPROM at the port P1 pins. At this time P3.0 should not be

The GMS97C1051/1051 is progammed byusing a
modified Quick-Pulse Progamming™ algorithm. It
differs from older methods in the value used fospV
(progamming supply voltage) and in the width and
number of the P3.HROG ) .

The GMS97C1051/1051 contains two sigture
bytes that canbe read andised byan EPROM pro-
gramming system to identify the device. The signature
bytes identifythe device as an manufacturedHiyiE.
Table 8 shows thdogic levels for reading the signature
byte, and for progamming the progam memory, the
encnption tble, and he secuty bits. The crcuit con-
figuration and waveformsfor quick-pulseprogamming
are shownin Figures 5 and Figure 8. Figure 6
shows the circuit configration for normal progm
memoryverification.

EPROM Programming and Verification

Internal Address Counter :

TheGMS97C1051/L051 containgn internal EPROM
address counter which is alveaget to 03FH on the
rising edge of RST after setting?3.0 to ‘H’ and is ad-

changd.
8. To progam a bye at the neixaddress location,
P3.0 level transition is needed to advance the
internal address counter. Applew data to the
port P1 pins.
Repeat step 5 throu@, changhg data and
advancinghe address counter for the entire 1K

bytes array.

9.

Program Verify :

If lock bits LB1 and IB2 have not been progmmed,

code data can be read back via port P1 pins.

1. Set the internal address counter toFd3By
bringing RST from ‘L’ to ‘H’  and reset the
internal address counter to 0000HHIINgNng P3.0
from'H’ to‘L".

. Applythe appropriate control sigls for Read

Code data to pins P3.3, P3.4, P3.5, P3.7 and read

the output data at the port P1 pins.

The P3.0 level transition is taken to advance the

internaladdressounter.

4. Read the néxode data kg at the port P1 pins.

5. Repeat step 3 and 4 until theentire array is read.

3.

vanced byapplying continuous level transition to pin|:>rogram Memory Lock Bits

P3.0.
Programming Algorithm :
To progam the GMS97C10514051, the following
sequence is recommended.
1. Power-up Sequence
Apply power between ¥ and GND pins with
aystal osdllation.
SetP3.0to ‘H'.
Set RST to GND.
With all other pins floatingwait for geater than
10ms.
. Set pin RST tdH’ and pin P3.2 to ‘H’.
. Applythe appropriate combination dff’ or ‘L’

oneof theprogamming opeations shown in the
EPROMProgammingModes. (Table 8).
To progam and verifythe array

. The P3.0 level is pulletL.’ and applydata for
code bye at location 0000H to P1.0 to P1.7

. Raise RST to 12.75V to enableggramming

. The P3.2PROG ) is pulsel low 10 time & shown
in Figure 8. Each progamming pulseis low for
100us£10us) and hilg for a minimum of 10us.

. To verifythe progammed data, lower RST from
12.75V to logc ‘H’ level and set pins P3.3 to P3.7

HYUNDAI MicroElectronics
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Thetwo-level Progam Lock systemconsists of 2 bck
bits and a 32-bie Encryption Array which are used to
protect the proggm memoryaginst software piracy

Encryption Array :

Within the EPROM aray are 32 bytes of Encyption
Array that are initiallyunprogammed (all 1s)Every
time tha a byte is aldressel during a verify, address
lines are usedtsekct a byte of the Encrytion array
This byte is thenexclusive-NORed (XNOR) with the
code bye, creatingan Encrypted Verify byte.

The algrithm, with the arrayin the unprogammed
de (al 1s), will return thecode in its orignal, un-
odified form. It is recommended hat whenever ltie
Encryption Array is usedat least onef the Lock Bits
be progammed as well.
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GMS97C1051/L1051

Reading the Signature Bytes:
Thesignature byes areread bythe sare procedure as a

8-Bit CMOS Microcontorller

Lock Bit Protection M odes

U : unprogammed, P : pragmmed

EPROM Programming Modes
Table 8. EPROM Progamming Modes

Program Lock Bits normal verification of locations 000H and 001Hgept
that P3.5 and P3.7 need to be pulled to &ltuyv.
LB1 LB2 Protection Type
Manufacturer D:
L Y Y No program lock fn_aatures. (0O0H) = EOH ( hdicates manufactured BiEI )
Further programming of the
2 P U | EPROM s disabled. .
Same as mode 2, also verify Device D: .
3 P P is disabled. (01H) = 16H ( hdicates GMS97C10511I051 )

Mode RST P3.2/PROG P3.3 P3.4 P3.5 P3.7
Read Signature 1 1 0 0 0 0
Program Code Data Vpp N~/ 0 1 1 1
Verify Code Data 1 1 0 0 1 1
Pgm encryption table Vpp ~N_/ 0 1 0 1
Pgm encryption bitl Vpp /" 1 1 1 1
Pgm encryption bit Vpp ~N_/ 1 1 0 0

4. P3.2PROG receives 10 pragmmingpulses
while Vpp is held at 12.75V. Each prag-
ming pulse is low for 100uSt(10uS)
and hidh for a minimum of 10uS.

Notesi1. 0' = Valid low, 1' = Valid hich for that pin.
2.Vpp=12.75Vt 0.25V
3.Vec =5Vt 10 % duringprogamming
and verification.
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GMS97C1051/L1051

8-Bit CMOS Microcontroller

Figure 5. Progammingthe EPROM Manory

Figure6. Verifying the EPROM Menory

GMse7c1051 __ >V GMse7c1051  __ oY
M — | P30 Vee M — | P30 Vee
Adioss Couter PL I Dama Adioss Counter PLI—> Oia
PROG  —p( P32 EA— Y P
— »| P33 —»| P33
iers;;n'?rii’:g —»| P34 ierce)glf:r:n?mg > P34
Modes Tables —p| P35 Modes Tables —| P35
—»| P37 —»| P37
|—_|_— XTALL |—_|_— XTALL
4~6MHz [ 4~6MHz —
1 xraL2 RST [¢—— Vpp 1 xraL2 RST [¢—— 5V
GND GND
EPROM Programming and Verification Characteristics
Table9. EPROM Progammingand Veification Chaaderistics
Parameter Symbol Min Max Units
Programming Supply Voltage Vep 12.5 13.0 V
Programming Supply Current Ipp 50 mA
Oscillator Frequency 1/ tcicl 4 6 MHz
Address Setup to PROG Low taveL 48 teiol
Data Setup to PROG Low toveL 48 teiel
Data Hold after PROG teHDx 48 teiol
P3.4 (ENABLE ) High to Vpe tensH 48 teic,
Vep Setup to PROG Low tsnoL 10 us
Ve Hold After PROG tomst 10 us
PROG Width toLon 90 110 us
PROG High to PROG Low teHaL 10 us
P3.4 (ENABLE ) Low to Data Valid teLov 48 toicL
Data Float after P3.4 (ENABLE ) teroz 0 48 torc
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8-Bit CMOS Microcontorller GMS97C1051/L1051

EPROM Programming and Verification Waveforms

Figure 7. EPROM Progammingand Veification

— Programming —t— Verification —»

: VPP :
‘ LoGIC 1
RST */ \ ............................
wPP) P b NSRRI SRR LQGIC.0. ..o
_N'[ : : :QtGHSLF;
+teHsH : :
P3.2 : A fU
(PROG) toLeH * * * ¢

toHeL :

P34 J tovaL f « tarox P

(ENABLE) G T R

Address (N+1)

taveL + <+
X Address (N)

Figure 8. Progamming Waveform

s

10 15 MIN _,‘ }4_ 1005105 —»‘

P3.2/PROG ﬂ ’—]

P3.2/PROG
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GMS97C1051/L1051

8-Bit CMOS Microcontroller

Absolute Maximum Ratings

Ambient temperature
under bias (Ta.)..cceoerereernnnns -40C to+85T
Storage temperature (Tsr) ..... -65C to+150T

Voltage on Vcc pin
with respect to Ground(Vss)......... -0.5V to +6.6V

Voltage on any pin
with respect to Ground(Vss)...-0.5V to Vcc+0.5V

NOTE : Stressesbove thosdisted under‘Absolute
Maximum Rdings’ may cause pemanent damage to
the device. This is atress ratingonly and functional
operation of the device at these or atlyerconditions
abovethose indicated in theperational sections of this
speification is not implied. Exposure to adsolute
maximum rating conditions for longr peiods my
affect device reliability During overload conditions

(VN > Vec or jy < Vss) the voltagion Vcc pinswith
respect to und (Vss) must not ered thevalues
defined by the absolutemaximum raings.

Input Current on any pin
during overload condition......... -10mA to +10mA

Absolute sum of all input current

during overload condition................... | 100 mA |
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8-Bit CMOS Microcontorller GMS97C1051/L1051

D.C. Characteristics (5V Version)

Vce = 4.25V 10 5.5V, Vss=0V, Ta=0°Cto70°C for the
GMS97C2051/C1051
Parameter Symbol Limit Values Unit Test
Min Max Condition

Input Low Voltage Vi -0.5 0.2Vce-0.1
Input High Voltage Vin 0.5Vce-0.1 Vce+0.5
(Except XTAL1, RST)
Input High Voltage Vi 0.7Vcc Vce+0.5 \%
(XTAL1, RST)
Output Low Voltage VoL 0.45 \Y lor=10mA,Vcc=5V
(ports 1,3)
Output High Voltage Von 2.4 \% low= -80UA, Vcc=5V+10%
(ports 1,3) 0.75Vcc low= -30uA

0.9Vce low=-12uA
Logical O Input Current I -50 UA Vin=0.45V
(ports 1,3)
Logical 1-to-0 Transition Current It -750 UA Vin=2V
(ports 1,3)
Input Leakage Current Iui +1uA UA | 0O<Vin<Vce

(Port P1.0, P1.1)

Comparator Input Offset Vos 200 mV | Vcc=5V

Voltage

Comparator Input Vewm 0 Vce \

Common Mode Voltage

Pin Capacitance Cio 10 pF Test Freq.=1MHz, TA=25°C

Power supply current:

Active mode, 12Mhz Icc 20 mA | Vce=5.0V

Idle mode, 12Mhz Iccidle 12 mA Vce=5.0V, P1.0&P1.1=0 or Vcc

Active mode, 24Mhz Icc 30 mA Vce=5.0V

Idle mode, 24Mhz Iccidle 15 mA Vce=5.0V, P1.0&P1.1=0 or Vcc

Power Down mode Ipd 100 uA Vce=5.0V, P1.0&P1.1=0 or Vcc
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D.C. Characteristics (3V Version)

Vcc =2.7V1t0 3.6V, Vss=0V, Ta=0°Cto70°C for  the
GMS97L2051/L1051
Parameter Symbol Limit Values Unit Test
Min Max Condition
Input Low Voltage Vi -0.5 0.2Vce-0.1
Input High Voltage Vin 0.5Vce-0.1 Vce+0.5
(Except XTAL1, RST)
Input High Voltage Vi 0.7Vcc Vce+0.5 \%
(XTAL1, RST)
Output Low Voltage VoL 0.45 \Y lo.=6mA,Vcc=2.7V
(ports 1,3)
Output High Voltage Von 0.75Vcc \% low= -30uA
(ports 1,3) 0.9Vcc low= -12uA
Logical O Input Current (I -50 UA Vin=0.45V
(ports 1,3)
Logical 1-to-0 Transition Current It -750 UA Vin=2V
(ports 1,3)
Input Leakage Current Iui +1uA UA 0<Vi<Vce

(Port P1.0, P1.1)

Comparator Input Offset Vos 200 mV | Vcc=3V

Voltage

Comparator Input Vewm 0 Vce \

Common Mode Voltage

Pin Capacitance Cio 10 pF Test Freq.=1MHz, TA=25°C

Power supply current:

Active mode, 12Mhz Icc 10 mA Vce=3V

Idle mode, 12Mhz Iccidle 5 mA | Vce=3V, P1.0&P1.1=0 or Vcc
Power Down mode Ipd 50 uA Vce=3V, P1.0&P1.1=0 or Vcc
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8-Bit CMOS Microcontorller

GMS97C1051/L1051

External Clock drive waveforms

4_ tCHC)(
Vee-05V -

—

/- 0.7Vee

0.2V -0.1V

teien —P 4—

—— teuex —P €— fonoL
>

0.45V :
— foox —>
- — to
External Clock Drive
Symbol Parameter GMS97L2015/L1051 GMS97C2051/C1051 Units
Min Max Min Max
1ftcrer Oscillator Frequency 0 12 0 24 MHz
teret Clock Period 83.3 41.6 ns
tcHex High Time 30 15 ns
ferex Low Time 30 15 ns
tcicH Rise Time - 20 - 20 ns
tered Fall Time - 20 - 20 ns
AC Testing Input/Output Waveforms® Float Waveforms®
0.2V, +0.9V Viom "0V Vg, * 0V

Ve - 05V
>< TEST POINTS ><
0.2V - 0.1V
045V =

Note: 1. AC Inputs duringestingare driven at ¥ -
0.5V for a logc 1 and 0.45V for a lag 0.
Timing measurements ae madea V4 min.
for alogc 1 and \{ max for a logc O.
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Y/ Timing Reference
LOAD

0.1v

Vioas Points

+0.1V
VOL

Note 1. For timing purposs, aport pin is no long
floating when a 100mV chamgrom load
voltage occurs. A port pin begs to float
when a 100mV chamrgrom the loaded

VOH/VOL level occurs.
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8-Bit CMOS Microcontroller

Package Dimension

20 PDIP unit : mm (inch)
26.2 0.1
(1.03 % 0.005)
o e e e e e o o
6.35 £0.15
o o (0.25+ 0.005)
LIS N N N [ N N N [y N g
% e 1.50+0.15
(0.06 % 0.005) TYP 7.62
(0.30)
MAX 4.57
(0.18) { >i MIN 0.38
ﬂ] .
3.3+0.25 - b (0.015)
(013t001) YV —
ke \é//g\ 0° ~15°
0.46+ 0.05 0.25% 0.05
(0.018+ 0.002) (0.01 +£0.002)
TYP 2.54
(0.10)
1.52 012
(0.06 + 0.005)
20 SOP
Qonnnnnmonn
O
C 7.5+ 0.1 10.35+ 0.2
(0.29+0.05) | (0.41 +0.01)
IR
%% TYP 1.27 (0.05)
0.41%0.05
(0.015 % 0.005)
12.741.0
2.50£0.15
0.50 % 0.005 0.27 £0.04
< : JE (0.1£0.04) (0.01 +0.001)
ImE e g —
0.2+0.1 — 0.74 +0.33 %J
(0.01 £0.002) 0° ~8° (0.03% 0.012)
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8-Bit CMOS Microcontorller GMS97C1051/L1051

Ordering Information

Speed ( MHz) Power Supply Ordering Code Package Operation Range

12 2.7V to3.6V GMS97L1051 20 PDIP
GMS97L1051-D 20 SOP

4.25V to 5.5V GMS97C1051 20 PDIP Commercial

GMS97C1051-D 20 SOP (0C to 70C)
24 4.25V to 5.5V GMS97C1051-24 20 PDIP
GMS97C1051-24D 20 SOP

Package Type

20 PDIP (20 Lead, 0.300" Wide, Plastic Dual Inline Package (PDIP)
20 SOP |20 Lead, 0.300” Wide, Plastic Gull Wing Small Outline (SOP)
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