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CMOS SINGLE-COMPONENT 40DIP : Unit : mm
8-BIT MICROCOMPUTER

[] FEATURES Eﬁ:j m

O 8 bit CPU optimized for- control applications.

O Power control modes.

O Pin-to-pin compatble with intels 80C51/
80C31

© 60C51 Low power mask programmable ROM

© 60C31 Low power CPU only

O 64K Program Memory Space, Data Memory

44PLCC Unit : mm
space
SET
O 32 programmable |/0 Lines. ¢ ass M
ﬁnnnnnjnnnnn oo
o Two 16 Bit Timer/counters. I ! ! §§
o High performance CMOS process. g : x
O 5 interrupt sources. o aa E ! I g
T I S -
© 2 Leve Programmable serial port. wggg i i g
0 35 to 12MHz @ 5V + 20% g ! ,
d ! 0
.___JJUUUUI}JUUUI]IJAJ

£
O MAXIMUM RATINGS . éz_
O Ambient temperature under Bias ;0°C~+70C

0.630(16.002)

O Storage temperature 1 —65C~+150C i R
O Voltage on any pin to Vss ; —05V~Vee+0.5V

O Maximum | per /O pin ;1I5mA

O Power dssipation ; TWatt
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Figure 60C51 Block Diagram

] DESCRIPTION

The DAEWOO 60C31/60C51 is a high-performance micro controller fabricatéd with DAEWOO high-density

CMOS technology. The DAEWOO CMOS technology combines the high speed and density characteristics of
MOS with the low power attributes of CMOS.

The 60C51 contains a 4K X8 ROM, a 128 x8 RAM, 32 |/O lines, two 16-bit counter/timers, a five-source,
two-priority level nested interrupt structure, a serial I/O port for either mutti-processor communication, 1/0 ex-
pansion or full duplex UART, and on-chip oscilator and dock circuits.

In addition, the device has tow software selectable modes of power reduction idle mode and powerdown -

mode.TheidemodefreezesmeCPUwHIealbwingﬂ'\eRAM,ﬁmes,se'idpomandinterruptsystemtooon—
e functions
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[0 PIN-CONFIGURATION
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o ol tet ol el -1 3090 19 S R ’
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bead -
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e e O N e e
wr/ps.e 19 28] P24/A12 Bl R NN e R
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xTAL2[18 23] P2.2/A10 8 &5 $ % SS8
‘ |§ AR TR
XTAL1 [19] (23] P2.1/A9
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I

(J PIN DESCRIPTION

Vec . PIN 40(40DiP), PIN44( 44PLCC)
Supply voltage during normal, Idle and Power down operations.

Vss : PIN20( 40DIP),, PIN22( 44PCC)
Creutground . .

Port 0 : PIN32~39(40DIP), PIN36~43( 44PLCC)
Port 0 is an 8-bit apen drain bi-directional I/ port. Port 0 pins that have 1's 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 and
Data memory. ‘
in this application it uses strong intemal puliups when emitting 1’s

385



meeessmsss DMC 60C51/3 1 s

[0 PIN DESCRIPTION (Continued)
Port 1 : PIN 1~8(40DiP), PIN2~9(44PLCC)
Port 1 is an 8-bit bidirectional |/0 port with internal pullups.
Port 1 pins that have 1s written to them are pulled high by the internal pullups, and in that state can be
used as inputs. As inputs, Port 1 pins that are extemally being pulled low wil source current because of
~ theinternal pulups.

Port 2 : PIN 21~28(40DIP), PIN24 ~31(44PLCC)

Port 2 is an 8-bit bidirectional /0 port with intemal pullups. Port 2 pins that have 1’s written to them are
pulied high by the intemal puliups, and in that state can be used as input. As inputs, Port 2 pins that are
extemally being pulled low will source current because of the intemal pullups. '
Port 2 emits the high-order address byte during fetches from extemal Program Memory and during ac-
ocesses to extemal Data Memory that use 16-bit addresses(MOVX @ DPTR). In this application it uses
strong intemal puliups when emitting Ts. During accesses to extema Data Memory that use 8-bit
addresses{ MOVX @ Ri), Port2 emits the contents of the P2 Special Function Regster.

Port 3 : PN 10~17(40DIP), PIN 13~ 19( 44PLCC)
Port 3 is an 8-bit bidirectional |/O port with intemal pullups. Port 3 pins that have 1s written to them are
pulled high by the internal pullups, and in that state can be used as inputs. As inputs, Port 3 pins that are
extemally being pulled fow will source curent because of the puliups.
Port 3 also serves the function of various special feature of the MCS-51 Family, as listed below :

Port PIN PIN NO. Alternate Function '
P 3.0 10 RxDX Serial input port)
P3.1 1 TxD( Seria output port)
P32 12 INTO( external interrupt 0)
P33 13 INTT{ external interrupt 1)
P34 14 TO( Timer 0 external input)
P35 15 T1( Timer 1 external input)
P36 | 16 WR( external data memory write strobe)
P37 l 17 RD( external data memory read strobe)

RST : PING(40DIP), PIN10( 44PLCC)
Reset input. A high on this pin for two machine cycles while the oscillator is running resets the device.
An intemal diffused resistor to Vss permits Power-On reset using only an external capacitor to Vec
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[J PIN DESCRIPTION (Continued)
ALE : PIN30( 40DIP), PIN33( 44PLCC)

Add'essLatd\Enablewtpujcwlsefa-latdwingthelowbyteofﬂ'\e'addressd.:ﬁngaooessestoextemal‘
memory.

In normal operation ALE is emitted at a constant rate of 1/6 the osdilator frequency, and may be used for
external ﬁming‘ordoddng;;t,rposes.

Note; however, that one ALE puise is skipped during each access to external Data Memory.

If desired, ALE operation can be disabled by setting bit 0 of SFR location 8EH. With the bit set, ALE is
active only during a MOV X instruction. Otherwise, the pin is weakly pulled high.

PSEN : PIN29( 40DIP), PIN32(44PLCC)

Program Store Enable is the read strobe to external Program Memory. When the 60C51 is executin_g
code from external Program Memory, PSEN is activated twice each machine cycle, except that two
PSEN activations are skipped during each access to extemal Data Memory. PSEN is not activated during
fetches from intemal program memory.

EA : PIN31(40DIP), PIN35( 44PLCC)

External Access enable. EA must be strapped to Vss in order to enable the device to fetch code from ex-
termal Program Memory locations starting at 0000H up to FFFFH. IfEA is strapped to Vcc the device exe-
cutesfrominterndProgranMamryunle&smepmg'amoounte'omtdnsmaddasgeaterﬂm
OFFFH.

XTAL1 : PIN19(40DIP), PIN21( 44PLCC)

NC

Input to the inverting oscillator ampiifier and input to the intemal dlock generator circuits.

1 PIN1, 12, 23, 34( 44PLCC)
~ Non connection pins.

387



s DVC 60C51/3 1 msssss———m—

] PIN DESCRIPTION (Continued)
XTAL2 : PIN18(40DIP), PIN20( 44PLCC)
Output from the inverting oscilator ampiifier
O Crystal Oscilator )

XTAL2

30pF XTALY

Vss

[J IDLE MODE \
In the Idle mode, the CPU puts itself to sleep whie all the on chip peripherals stay active, The instruction that in-
vokes the Ide mode is the last instruction executed in the normal aperating mode before Ide mode is activated.
The conitent of the on-chip RAM and all the Special Function Registers remain intact during this mode. The Ide
' mode can be terminated either by any enabled intermupt, at which time the process is picked up at the interrupt
savbemuﬁmaﬁwnﬁmedabyafadw&eresetw%staﬁﬂnmﬁasamasapwemreset

(J POWER DOWN MODE
In the Power Down mode the oscilator is stopped, and the instruction that invokes Power Down is the last in-
struction executed. The on-chip RAM and Special Function Registers retain their values untjl the Power Down
mode is terminated.
The only exit from Power Down s a hardware reset. Reset redefines the SFRs but does not change the on-
chip RAM. The reset shoukd not be activated before Ve is restored to its normal operating level and must be
held active long enough to alow the oscillator to restart and stabilize.
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1 POWER DOWN MODE (Continued)
The control bits for the reduced power modes are in the Special Function Register PCON.

Table. Status of the external pins during Ide and Power Down modes.

o Program - 3 R '
Mode ALE PSEN | RORTO | PORT1 | PORT2 | PORT3
Memory ‘ -
. Ide Internal 1 1 Data Data Data Data
™ Extenal 1 1 Float Data | Addess | Data -
+ Power Down internal 0 0 Data Data Data Data -
| Power Down | Extemal 0 0 Float Data | Data Data
[ ELECTRICAL CHARACTERISTICS (DC)
(T,=0"C~70°C or —40°C ~857C, Voc=5V£20%, Vss=0V)
SYMBOL| PARAMETER TEST LMTS UNT
CONDTIONS | MN | TYP | MAX
- M., Inputiow voltage, except EA —05 02Vee—0.1{ V
Vi Iputlow votage to EA o | 02Vee—03! Vv
Vi Inout high voltags, except XTAL1, RST 02Vec+09 Vec+05 |V
" Viy ' Input high voltage to XTALY, RST 0.7Vee Veet0s | v
Vo Outputiow voltage toports 1, 2, 3 Lo, =1.6mA 045 v
. Vg Output low voltage to port 0, ALE, PSEN lo. =3.2mA 0.45 V
Ver | Ouuthigh voltage toports 1, 2,3, ALE, PSEN | loy =—60A | 24 v
; Z low =—264A | 0.T5Vec \
; lon=—10sA | 08Vec v
" Vaw , Output high voltage lon=—800/A| 24 v
(port 0 in external bus mode) How=—3004A! 0.75Vce v
~ Hoy=—80pA | 09Voc 1 v
1. Logical Oinput curent toports 1, 2,3 Vi, =045V ' 50 1A
ln Logeal1-to-0 tanstoncurent toports 1,2,3 W=V | —650 | A
lu Input leekage current to port 0, EA 1045 < Vi Vi | +10 1A
e Power supply curent | Seenotel | '
Active mode @ 12VHz B " 2 mA
Ide mode ‘@ 12MHz | o5 mA
. Power-down mode 5 B0 A
"R Intemal reset pul-down resistor 50 150 | kam |
" Co  Pncapadtaxe 0 oF |

Note : 1. See figure 8 through 11 for lec test conditions. Minimum Ve for Power Down is 2V.
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O ELECTRICAL CHARACTERISTICS(AC)
(T,=0C or —40C ~85°C, Voc=5V£20%, Ves =0V)

12MHz CLOCK | VARIABLE CLOCK -
SYMBOL | FIGURE PARAMETER | UNIT |
MN | MAX | MN. | MAX. | |
11/t Qsalator frequency : Speed Ver- 35 1 M |
sions 60C31/51 |
tow 1 | ALE puise width 127 Moy —40 ns
tave 1 Address valid to ALE low 28 toq—55 ns
tuax 1 | Address hold after ALE low 48 toa—35 ns
tuy 1 | ALE low to valid instruction in 234 Btqq—100 | ns |
tun 1 ALE low to PSENlow 43 tga—40 ns |
e 1 PSEN puise width 205 3tao—45 | | ns
tou 1 PSEN low to valid instruction in 145 Stag—=105 | s
o 1 | Input instruction hold after PSEN 0 0 ! [ s
tex 1 Input instruction float after PSEN 59 taa—25 ns
tanv 1 Address to valid instruction in 312 S5taq—105 ns
traz 1 PSEN low to address float 10 10 ns
Data Memory
tem | 2,3 | RD puise width 400 | Btac—100 | C s
twwr | 2,3 | WR pulse width 400 | Btaa—100 i s
taoy | 2,3 | RD low to vaid datain | 252 Staq—165 | ns
tmox | 2,3 | Datahodafter RD 0 Co0 s
thez | 2,3 | Datafloat after RD 97 2qq-70  ns
tuov 2,3 | ALE low to vaiid datain 517 | 8taq—160 | ns
tavov 2,3 | Address to vaiid datain 585 [ Hea—165: ns
tum | 23 | ALElowto RDor WR low 200 | 300 |3tqq—50 Btag+50 . ms
taw | 23 | Addessvaidto WRlowor RDlow | 203 | 8tqq—130 | s
tomx | 23 | Datavaidto WR transition K | taa—60 s
twax | 23 | Datahod after WR 33 | tgq—50 Cns
tax | 23 | RDlow to address float 0 0 | ns
tww | 23  RDor WR high to ALE high 43 | 123 [tgq—40 [tgq+40 | ns
External Clock ’
toex 4 | Hightime L 20 | L 20 ns:
tax | 4  Lowtime 20 20 ns
toon 4 Rise time 20 ; 20 ns
' toa | 4 | Faltime 20 | .20 s
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O TIMING DIAGRAM
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Figure 1. External Probram Memory Read Cycle

[ twin

tuov

pro—— tiws trern

\ //

tiiax e tripy ——we trupz

t tripx —w I‘—
-RLAX
v y =N
DATA IN @—Pﬂ FROM PCL INSTRIN
¥‘ /]
tavoy

4
PORT2 >< P2.0—P2.7 OR A8—A15 FROM DPH X AQ—A15 FROM PCH
N

8l

taviL

4
> < AQ-—A7
PORTO @M Rl OR DPL.

e tayyy

A

Figure 2. External Data Memory Read Cycle
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0 TIMING DIAGRAM (Continued)

ALE _ﬁ
N
P Twiiy
_/ u
po—— tuwe twiwi
WR L
N /|
t .
tavL i tovwx ] Twhox . :
{ AO-A]
PORTO ) tm R ORDPL DATA OUT‘ AQ—A7 FROM PCL INSTR IN
tavwe
Y .
PORT2 ><L P2.0—P2.7 OR A8—A156 FROM DPH >< A0-A15 FROM PCH
Figure 3. External Data Memory Write Cycle

Figure 4. External Clock Drive

Ve 05 : =
© 02V, +0? Vi POV A TIMING . vou "0V
Vioan REFERENCE
02Ve: 0! / : - viow »” POINTS RN VotV

0.45V
NOTE : : : NOTE : : )
AC inputs during testing are driven at Voc-05 for a logic ‘1’ For timing purposes, a port i8 no longer floating when a
and 0.45V for a loquc ‘0’. Timing measurements are made at 100mV change from load voltage occurs, and begings t0
Vi min for a logic “1’ and Vy_ for a logic ‘0’ float when a 100mV change from the loaded Vou/Vo level
oceurs. low/lo. = £20mA. .

Figure 6. Float Waveform

Figure 5. AC Testing input/Output
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0 TIMING DIAGRAM (Continued)
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Figure 7. k¢ vs. FREQ
Valid only within frequency specifications
of the device under test
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Figure 8. I Test Condition, Active Mode
Al other pins are disconnected
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vee

r RST Vee
= tx :
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Figure 9. L Test Condition, dle Mode
Al other pins are disconnected

3

(NC)
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J TIMING DIAGRAM (Continued)

I tac v'
Figure 10. Clock Signal Waveform for I Tests in Active and Idle Modes
tam=ta.=5ns
Vee
lee
: R Vce
RST Vee
L KT
- EA
(NC) XTAL2 l
XTAL1 =
Vss
L
Figure 11. I Test Condition, Power down Mode
All other pins are disco_nnected. V=2V to 5.5V
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