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Technicai Summa~

M68HC05SC family

.“\!*# “.’~:i.

Members of the M68HC05SC famiiyof single chip MCUS are designed spwificallyfor inco~oration into smaRc@ti:d~QSmbeddedJ!,,..,,,e:(\JJ.:;t

conditional sass applications as well as other security conscious MCU applications. They are based on.ti$~$’bt~standard

M68HC05 low power HCMOS core and give till amess to its powerful instrutiion set. Motorola has been ~$l~der in smart oard,4~.$,{i,),l~.,,?,*,

chip technology since the concept was first proposed; the company was the first to support the smad ~d (~~”a two chip solution
*;:<{,1),,..

in 1977) and in 1979 developed the first single chip solution. There exists a wide range of potenti,~-tions for MCU devices

with on-chip sacurii features; current high volume markets include GSM, pay W and bankirrg.~~ QWWh of these new makets‘J~-*.;t,\,.

has led to the continuing development of Motorola’s portfoho of such devices; the company’s,ld~~wation withthe field of smart

Mrd technology has meant that Motorola now has unnvalled expertise in the design a~:,@hufacture of MCUS for security...*.,,*..,..+\

conscious apphcations. This, combined with an in-depth understanding of current andmem”arkets, has ensured that Motorola’s

chips are now the standard used by all major smart mrd manufacturers.
,,-.,,....>.~r~:..,,,{>::,,*<+>~}..,,,<{. ~, ‘J

The circuits are designed in accordance with the ISO standard for integrat~;$~~wkards (ISO 781 6) and, where appropriate,l}i.i. ,:$:

the GSM SIM specifications 11.10 and 11.11. Three of the family me@e@Jthe MC68HC05SC21, ‘SC27 and ‘SC28) are

available screened to the requirements of GSM; refer to your Mot@r~$$Sales Office for more information. Software and
hardware development for ail the devices is fully supported by M@~}~s range of development systems.

.+ 1$>~,,\\~,,\:?’
This document contains a description of features common tq~)~~rnbers of the M68HC05SC famil~ with features specific

to individual devices noted where appropriate and summarize&& Table 1.
.,
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HCMOS technology-fully static operation -

8-bit architecture, based on’the indust~standard M68HC05 CPU core -

2.5 MHz internal operating frequency at 5 MHz clock frequency

5 bidirectional 1/0 lines - ISO standard (ISO 7816/3) 1/0 porf plus an additional 4-bit 1/0 port

External maskable interrupt on ISO standard 1/0 poti
,:!$

r.~.,\~$$$,+.t.~~$:,,.,,~!, .,?.

8 bits x 8 bits unsigned multiply instruction
~,;,r.’,\i,.,1.+,
:$.4:$--:;,.,,

Memory mapped 1/0
.$,?,tt~>t...:~~y‘f“;+:\\,\\.,,,,

,, .JJ:.:*.~:

True bit manipulation

Security features .,;,~,\$>..\

Power-up detection
~.~it.‘4’:?:,:,,:):..,i,,t,>.,.,.$:;.

‘ ‘\.$a<.jj,*..?:!)~’~,:4
Bond pad layout conforms to ISO standard ISO 7816/2

.......
t,:.,.;.}.+~“,la. ~j,,\:i”’

The MC68HC05SC1 1,’‘SC21, ‘SC24 and ‘SC27 are available in die-on-wafer form, 16-$~N and 20-Pin SOIC
packaging, ~th die packaged in 6- and 8-pin modules available from selected third @~ suppliers; the MC68HC05SC28
is available in die-on-wafer form and @pin PLCC packaging.

,,,,>!>t+\L::.,.j.,..
~-,<..A:’’*!J>Lu.

,s’ ‘.. “

~roqramminu
● ~owX&”savin~STOP.andWAIT modes - -

MC~HC05SC24 2.8mm x 3.7mm 128 3072 lW ~ ● $$MHz internal operating frequency Wimdwide by one clock option (refer
,.,$$:?,,,

,i~., “*;, to Sales Office)
...s.\’..\L-~~:!,:l,;,’,.~$,,~,>” * 3- 5.5V operation

MC68HC05SC27 4.2mm x 5.Omm 240 16364 ;2L*; ,>’ –
* Oh-ctip charge pump for EEPROM prqramming driven by independent

,., internal oscillator~,,*..\T}:~i<.,\.,..;~,:&,$i .& ● Power saving STOP and WAIT modes....,,.,,
..:>;:,:, 4:,<:,,L:7~,,,> ● Time base circuitrywith maskeble interrupt capability driven from either a,.*.’~::~?*i!,.,.:\T,.\~ t<?++,~ fre~running oscillator or an efiemal clock source

MC68HC05SC28 4.9mm x 5.3mm ,,q? ~800 8112 – ● Watchdog capebi~i under software control
,,...“ .-.a..“~\~):,.~.f~’$, ● 4MHz internal operating frequency with dwide by one clock option (refer~:, ~

,,,\,\ ‘.:!*...*: r to Sales Office)
\,<,, ..>,
~!?,, ,.~$

*, , -,

MC68HC05SC11, ‘SC21, ‘SC24 and SC27 MC68HC05SC28

Figure 2 M68HC05SC family bond pad layouts
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Functional pin description

VDD and VSS

Power is supplied to the microcontroller via these pins. VDD is the positive supply and VSS is ground.

It is in the nature of CMOS designs that very fast signal transitions occur on the MCU pins. These short rise and fall times
place ve~ high short-duration current demands on the power supply. To prevent noise problems, special care mus~~ taken
to provide good power supply bypassing at the MCU. Bypass capacitors should have good high-frequency $~’:~J&lstics~1?’:

and be as close to the MCU as possible. Bypassing requirements vary, depending on how heavily the MCU,{$~,s$& loaded.
.w:Q!h.k*..... ‘~:>$,,,y.-,,*RS‘.,. ~.,~.<*’..}l,,

~.:l:.’< .+
.,$$:?L&

,,+. . .. &

This active low input pin has an internal pull-up resistor and is used to reset the MCU. Applying q,w~ro to this pin forces‘>.$,~3’.”.,:

the device to a known start-up state. ~’,!!,>,*,~..$’se,?t~:..~..\’:. .,?;>
CLK

.,.,,.!:R,>,,~)),:,+. ,,,,,..,:.$,?:
, :,:.’t,..1’,!,~>?,&:,,t,,,,,J,i\’ .,,.

~:$?+),e~$s‘ .
The CLK pin provides the chip with an external clock signal which is divided by two ~@’rate the internal clocks. A divide
by one clock option is also available on all devices except theMC68HC05SC11. ‘$$~’~~r’

(~,,! . . .

,~...,a:~j~

PAO and PB&PB3
.:.!+,
>,,,\ ,\,’?,,,,&\,,~,,,.t,..*+.-/\h\*.*,

.l~.’ !.,
These 5 lines comprise the 1-bit port A and the 4bit poti B. The bid~~gl port lines maybe programmed as inputs or

,e
outputs under software control. The direction of each pin is deter~ne~~y the state of the corresponding bit in the pod data
direction register (DDR). Each port has an associated DDR. A~~ poi pin is configured as an output if its corresponding

DDR bit is set to a logic one. A pin is configured as an input ~~$-~o~esponding DDR bit is cleared to a logic zero.
,,:\.. ~.$.

At power-on or reset, all DDRs are cleared, thus configu%i~,pofi pins as inputs. The data direction registers can be writien‘~.’>,.$:>*,*Y..

to, or read by, the MCU. During the programmed output sta%a,a read of the data register actually reads the value of the output
data latch and not the 1/0 pin. The operation of th~ po~hardware is shown Schematically in Raure 3.

,Jt:l:t>ki
*S.,,:>$~’$:,$,

..\:t:&>.>;il>:<:,$> v~~
‘*#h,.

I
Pull.up

,:;$’~
.>,

., .=—._-.

DDRn \ Data I UOpin
. . I 1

When programming, VPP is used to provide the high voltage to the EPROM. When reading the EPROM, VPP may go to a
higher voltage than that on VDD without affecting the read operation. VPP maybe lower than VDD during the power-on
sequence, but must be forced to VDD duting long term operation for reliability reasons.

The rate of change of voltage on VPP must not exceed 2V ps-l.

MOTOROLA

3



.,,.
::,, ,’ >’. ,

Merno~ and registers
—

figure 4 shows the memo~ map of the M68HC05SC family RAM, ROM and non-volatile memory sizes are given in Table 2. -

The state of the data bus during a read of unused locations is undefined.

Registers

“H~~~~~~
...................

Pot A data (POWA)

Uo Pod B data (PORTB)

Port A data dr~ion (OORA)

:~y2w#*wJ* “,: $,, Poti B data drtimn (OORB)
,, @j&#@&$pq$&$$$

w,, $#.Y,<....,,,.,,, ,..., ........ \. M=ellanaws (MISC)

Pqram control (PCR)

WM
(sseTable 2)----

.,

... .
See Tabl~~:~~a summary of the amount of RAM on each device. The toP 64 bWes of RAM are shared with the stack area.
The s,@ ‘&i&ed to store the return address for subroutine calls and the machine state during interrupts. After reset the stack.: :):,,....,,,.\w
st~~sa$jfib highest location. These 64 bytes can be used for data, but care must be taken to ensure that they are not
cowd by stacking.

‘~}

ROM’
,,

The MC68HC05SC11 and ‘SC21 have ROM on two pages (PAGEOand PAGE1); paging is controlled by the ROMPG bit. In
both devices, PAGEOcontains 3840 bwes and holds the reset and interrupt vectors in its eight highest locations. PAGEI is
accessed by setiing ROMPG; only the lowest 2304 bytes are different from PAGEO. It is recommended that the interrupt

~service routine is placed in the area of ROM that is common to both PAGEOand PAGE1. w

MOTOROU



Table 2 Memory format

—

- Device
Memory (byes)

RAM ROM EEPROM EPROM

MC68HC05SC11 128
PAGEO(ROMPG = O):3640 PAGEO(EPRPG = O):4096
PAGE1 (ROMPG = 1): 2304 – PAGE1(EPRPG = 1): 4096

MC68HC05SC21
PAGEO(ROMPG = O):3640 ,$$

128 3008 ..[,,?,>,
PAGEI (ROMPG = 1): 2304 ‘G’>$~’$*$-

MC68HC05SC24 128 W72 1040
.s.’ 5$%*: 3$. ‘9.,:~’~.::y

MC86HC05SC27
,, *1::

240 16364 3008 ~.>.:!~.,’~.i.~.:.,,,,...
>.,...?h=..}},~

MC6BHC05SC28 240 12800 8112 <f;,*{>!X$:*,.s— ,, w,?.. ~.,,.&.’~+t},.!?.1.
i<t,:y ,,:l\

The MC68HC05SC24, ‘SC27 and ‘SC28 each has a single page of user ROM. The reset and $$~e~~?vectors occupy the
eight highest bytes in this ROM block.

s.~.,,:?:;.? :,,.

EPROM/EEPROM
...

The MC68HC05SC11 has 8192 bytes of EPROM mapped on two pages (PAQ,wiqnd’’~AGEl ) under control of the EPRPG bit.
Each page contains 4096 byes of EPROM. The two modes of operation ofi@@:F~M are the read mode and the write mode.

The MC68HC05SC21 and ‘SC27 have 3008 bytes of user EEPRO@${~b:$@~24has 1040 b~es of user EEPROM and the
‘SC28 has 8112 b~es of user EEPROM. The two modes of~~pe~~on of the EEPROM are the read mode and the
programming mode. The programming mode can be either a M&:~ode or an erase mode.

....?<>\2\$mc..,~~.i~
NVM programming ,x+<>;:,:$~%$

~*>.,.\,..,....”~i.”~.,i:s:.,,
Programming circuit~ embedded in the NVM block allows’~group of up to four bytes to be erased (EEPROM only) or written

-
K.

simultaneously. A write instruction can be used {p prd~ram individual bits of the defined word, while an erase instruction

w’ forces zeros in all bits of the defined word. In..$~~,C68HC05SC11, ‘SC21 and the ‘SC24, the four bytes are those whose
addresses share the same eleven most siq-~tits out of the thirteen used to define a word. In the MC68HC05SC27 and~~:<:J~
‘SC28, the four bytes are those whose a~~@s@ share the same thirteen most significant bits out of the fifteen used to define

~$.?:>W:>JF
a word. ‘!t\,>*\,?,,,,

$,Jj*\,.,,;i+,-.,?>,
‘-....~.+Y,’..:,h,,k,.~~~~,.

.,:.“’.$>
NVM write operation $YJs.‘“y‘.**:M1,.>,*:,~.:

As described above, up t,~,$~$,~erent bytes can be written simultaneously. When writing the first of these four bfies, the
NVM address bits of thq!woq are captured in the address register and the corresponding data is stored in one of the four
NVM data registers,~~$$~~ted by the two least significant bits of the address. The other three b~es of the word can be
stored in the thres otti~,~nused data registers by issuing three other writes into the corresponding NVM locations. Only when
VPP is appti~@{~lBOM) or the charge pump is activated (EEPROM) are the contents of the four NVM data registers
programm~r’’i~waneously into the NVM array locations.~.+t$$.FA,. ~,’+a~.,*,,?<;.,\~.j,\,,,
NVM ~k~eristics

,}.t?.,,* ‘%~’t, *::\\ (VOD=5.0 Vdc~ 10Yo,TA= -W to t70°C)
,\,>f*$:~>i:,..,:’;,.?. $.,

.s:,,.$:,*8:. EPROM programming time, tPRoG(minimum)(l) 5 ms
.$.i$,i.L4??.,.’.,* ..... . -> EEPROM programmin~erase time, tPRoG(minimum)~2} 10ms

.,. :,*.,$~.;..*
‘%:, Writderase endurance(2)(3) 10,000 cycles

Data retention(3) 10 years

(1) MC68HC05SC11 Only

(2) All devices except MC68HC05SC11

(3) These parametersare temperaturedepandentand are quotedforfie worstcase(70°C).
Setierperforrnancewill usual~ baobtained foroparation at normaltemperatures.Referalso
to Motorola’scurrentRe/iabi/~Re@ti for u~to date failurerate information,

e
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UO registers

The 1/0 ports A and B with their associated DDR registers are located in the first b~es of memory, as shown in figure 4.

CPU registers

The MCU contains five registers, as shown in the programming model of figure 5.

* Accumulator

W Index register
15 12
~ololol Illlllllllllj Program counte+l)

,:,
(1) In the MC68HC05SC11, ‘SC21 and ‘SC24 prqram wuntare, ti~,j~fo$~are permanently fixed at zero,

while in the MC68HC05SC27 and ‘SC28 program counters, on~bfi % is permanently fixed at zero.
‘{:?.~..t,).,.,.,,t?~’”.,,., .. .,,

Accumulator (A)
,,f.:. .Ji~t+,‘$i,,.,&’,”’\<.*.,.,it>,.,,,.t,,, ,,,#.

The accumulator is a general purpose &ti+~~,#& used to hold operands and results of arithmetic calculations or data
..’‘.

manipulations: ,.~e,$,“>:::,‘*:,, “*$\.
,, $’s.. ‘$;

*,/$$$,..->.,t~?>.~>..ti
index register (X) :.,: ....~,.,,$w,.~’?l.<<.f$>,,,.,.’~y

The index register contains the ~%e’%d addressing value used to create an effective address, and may also be used as a-~,,“*..oi)>,....$..,.t
temporay storage area., q.: ‘?:

~,. ~~~.:+r!:’
,k,f’

, ‘Program counter (P$~$J~J+@
‘%..”?:$.:.$x,,,

The program co@{#sa register containing the address of the next byte to be fetched
,.)t~

“t ‘$*’*),, ,,~:>,,$~
Stack poi@er[&)

~$?.,*$$“Y*jtj/.&>
,The sw~]nter is a register containing the address of the next free location on the stack. During an MCU reset or the reset
stawiwfiter (RSP) instruction, the stack pointer is set to its highest location. The stack pointer is then decremented as data
“is p’qhed onto the stack and incremented as data is pulled from the stack.

Subroutines and interrupts may use up to 64 (decimal) locations. If 64 locations are exceeded, the stack pointer wraps
around and ovemrites the previously stored information. A subroutine call occupies two locations on the stack an interrupt

,,usesfive locations.

=
‘,

,.
MOTOROU
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Condition code register (CCR)

- The CCR is a register in which four bits are used to indicate the results of the instruction just executed, and the fifth bit
indicates whether interrupts are masked. These bits can be individually tested by a program, and specific actions can be

- taken as a result of their state. Each bit is explained in the following paragraphs.

Half carry (H) — This bit is set during ADD and ADC operations to indicate that a car~ occurred
between bits 3 and 4. \,.i,\

Interrupt (1)— When this bti is set all maskable interrupts are masked. If an interrupt occurs while t~$%$~
*’X,l,

bit is set, the interrupt is latched and remains pending until the interrupt bit is cleared.
,.*’:, ;<,:+:;.l

+ .~/:,,\,,,,\:y’
Negative (N) — When set, this bit indicates that the result of the last arithmetic, logical, or d~~f,}%yj$

‘~~y$.. . “~

manipulation was negative.
. %,:..~=\,:,.\ ..,. .,’,!:::..“.+\,>.,:::”~’\

Zero (Z) — When set, this bit indicates that the result of the last arithmetic, logical, or d~&@@ulation
was zero.

Car~borrow (C)— When set, this bit indicates that a carry or borrow out of the ~@tic logical unit
(ALU) occurred during the last arithmetic operation. This bit is also affected,~~~~~t test and brancti
instrutiions and during shifts and rotates. .,.$.>.-{!?1.,~$$

.Iry.‘~+}tN$:t:,.:i.,$:\>!.~..~~...

Even if the ~ pin is not held low during power-up, the~~~~up deteotion circuity will trigger an internal reset of the
device when the supply voltage is applied to VDD.

,,!,l:.i>”,,,..,~pl,‘.\ ..*,
.,.<..,,h.:,,..3,$:*~J....~.},“

On the MC68HC05SC7 an,d‘SC28, a reset may also be ifl~ated by software.
,~,!,, ..

,.l,J;.,
\,.* ,:,

.,, *+.;{,.,
..?{:,..

,,
“ ,\k,’~\\...?.<..

,Jt> . ,~,!, .$”>*’

Interrupts ‘~“,,,(..-.*.,:.~
.“$W.:$:+:i.~$, $it):\:,’:2.>*..3~,:?~,1,. ,,t<,.~:~,:

Microprocessor based systems~$~~~tilre that normal processing be interrupted so that etiernai events maybe serviced;
polling for asynchronous evw &.@~.]interrupts’)can be done by dedicated hardware. Background tasks, then, do not have
to be suspended during ~@@%~%eywill be interrupted only when necessa~. Each device can be interrupted either by a
hardware interrupt on P@l’~ by a non-maskable software interrupt (SWI) which is executed regardless of the l-bit value. If
both a maskable ha:@&flterrupt and SWI occur at the same time then SWI is ex~uted first. The MC68HC05SC27 and
‘SC28 can also@ in~@”pted by a time base interrupt.

When an intek~~~~%ewiced, normal processing is suspended at the end of the current instruction execution. The processor
registers,$~@n’saved on the stack and the interrupt mask bit I is set to prevent additional interrupts from being sewiced.
Thea~~~~te interrupt vector then points to the starting address of the interrupt service routine. Upon completion of that
rowe?~&RTl instruction (which is usually part of the interrupt service routine) causes the processor registers’ contents to

,,,Q*,c$vered from the stack before returning to normal processing; in particular, the l-bit is cleared.
~,,t~ .~>.,~a.$‘+.:.’,~,$,

,.. ~’”:.,>\.~,
is:’/JJ;*., p

“~~Hardware interrupt

If enabled, a negative transition on PAOlatches an interrupt request, and sets the INTFF flip-flop. Once set, this bit blocks
‘any subsequent negative edges on PAOaffecting the interrupt request latch. The interrupt request will be either processed
if the l-bit is already cleared, or will be pending until the l-bit is cleared.

When set, INTFF acts as a general interrupt mask in addition to the l-bit. To allow fuflher interrupts to be processed, INTFF
must be cleared by software. Prior to an 1/0 activity on PAO,INTFF may need to be set, otherwise an unwanted interrupt will
be latched which can only be cancelled by servicing a dummy interrupt routine.

MOTOROM
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SoWare interrupt

Software interrupt (SWI) iS an instruction that is executed regardless of the state of the interrupt mask bit 1.
—

-

,. Wme base interrupt — MC68HC05SC27 and MC68HC05SC28 only

.,
,$j,:t ! .>\t ‘\’.’,i.,$!’:>

\*>\ %

During WAITmode,powerconsumptionis reducedbyswitc~ng off the proce=or clocks, thereby susPf~$~,i@e oPeration

of the processor. All on-board functions that are capable of generating interrupt requests, e.g. timw~~j~on~fnue to run as
normal. The device can be brought out of WAIT mode by a system reset, an e~emal interruPt oq.,W’~+%~Din or! in the case

of the MC68HC05SC27 and ‘SC28, an internal interrupt generated by the time base function.’,&~)~.,+r,:~“.<.!.,{.:.>*”,?,~...:~Ti.\\,,

STOP mode is the lowest power consumption mode. All on-board clocks are stopped, ther~~%~tching off the processor
and all the on-board functions. The device can be brought 0~ of STOP mode by a sY@~W~~setor by an e~ernal interrupt
on the PAOpin.

.,..~~,,.~.“...,.<’*>‘.,-T**$.
,.,(;. 4?

the MC68HC05SC11 suppotis only one low power mode; t~s is known as ST~@~~~ mode and is equivalent to the WAIT
mode detiribed above. The other devices covered by this document supp@ bo~ STOP and WAIT modes.

,:!,::i:?~~,~.,.;,, “,.,,,s.. ..*~t>...+if+,.,,,,T., :4
$,\\-~.$t+.l,s?.,,

“~me base — MC68HC05SC27 and MC68HCO~@8 only.,/,!
,: ‘“

The time base is a 13-bit upcounter which can either qf~~ent at the processor clock rate or at a rate determined by an
independent internal free-running oscillator. Evew.ti&* counter rolls over (from $1FFF to 0000), an ove~low si9nal is
generated which can be used to generate an i~$$~d ~~uest.

~,:&$p$:~ty:::,,,,,\\~,$;,%+,~,:,.,!:,
~;:,,:i.i:’’$fl:t‘.~}$.,.‘.$\w.,,, <.., .:*:,.,>,“‘:’...Y$T,,,,~~:,)

Watchdog system — MC6ifi@05SC27 and MC68HC05SC28 only.,l~,l:+,,$.l,:,y>.$,,::,, ., st
“\&:.,.,\$c?\

When enabled, the softwar~o~d~ed watchdog system uses the time base to trigger an internal reset of the device. If the
‘Watchdogcounter reach+~ its’’~~est value after a time base timeout, then a watchdog reset will be activated. This feature
is intended to detect w’*’w runaway, and to force resumption of”the correct Pro9ram flow.

.,>>y: -k?
,’ ~.\>.!~$\,,~,ia,*’k, ..ii.<:~.\J,,.,,>..>.,, ‘+t&.‘~’$s”.>:*>;+l,*i.3\$\

,,.>~“*;*~\

‘secu~~~~.~lures
,$>~,$:,,,,,
~!~’,>?$~’,‘~\\~‘+,!\+

,,, Me&of the M66HC05SC family of MCUSWWon=tip =u~ features have b=n designed and manufa~ured ~th tie needs,,
of ~~ conscious appfiqtions in mind. The design of the devices includes features that make the unauthorized auess of the
~on-cropmemory more dficult. Man,ufadunngoccu~ in a controlled environment and is strictly monitored; wafers are accounted
:fo~ die are tested in a restricted area to ensure the integrity of the ‘product shipped to the customec even the reject wafers are
accountedfor and destroyed on-site. Customer defined security data can be programmed into the EPRO~EPROM on each die
~during test.

:,, ,,

,!
,,

,,’
,,:
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Electrical specifications
—

Stresses in excess of those listed in Table 3 may cause permanent damage to the device. These are stress ratings 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 imptied. Exposure to maximum rating conditions for extended periods may affect refiabitity, including NVM
data retention and write/erase endurance (see NVM characteristics table on page 5). ,:!$,.,

*.~,.~:,.
Table 3 Absolute maximum ratings for the device family

‘.~ij>.$,,t..i,,,>,,
~:, ,

~;i.!,,.,..,*‘$,?<

ParameW Symbl Minimumrting

Supply vohge v~~ 4.3to +7.0

Inputvoltageonpins v,~ v= -0.3 to v~~ + 0.3

Operating temperature TA

Storage temperature T5



Table 4 AC electrical characteristics for the MC68HC05SC11

(VDD= 5.0 Vdc+5%, V~ = OVdc, TA= O°C to T“, unless otherwise inticeted)

Characteristic Symbol Min. Mw Unit
Frequency of operation

External clock frequency fosc
MCU bus frequency

dc 5.0 MHz
fop dc 2.5 MHz

Processor cycle time
kYc ~o – ns

Mm? clock d~ cycle, ., RCK m, 60, oh
=pulse width t~~ 2 –
Power-on reset delay

kYc
km ~ -

Exfernti clock rise/fall time
fcYc

~, t~ – 1000 ns

-

-

:., ,
i..

,.?
~MOTOROLA,,
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Table 6 AC electti=l characteristics for the MC68HC05SC21

(VOD= 5.0 Vdc+ 10%, V~ = OVdc, TA=TLtO TH,unless otherwise indicated)

Characteristic Syl

Frequency of operation
E*rnal clock frequency f~s~ o 5.0 MHz I
MCU bus frequency (d~de by two option) fop o 2.5 MHz

MCU bus frequency (divide by one option) fop o 4.0 MHz

Processor cycle time kYc MO – ns

Interrupt pulse width t,~l” 1.5 – $Yc

fitemal clock duty cycle u~~ 40 60 0/0

- pulse width hL 2 – hYc

Power-on reset delay tPoRL 32 –

&ternal clock rise/fall time tR, ~ –

Input hold time - PORS kOLO 2 –

Table 7 DC electrical characteristics for 5V operation for the,~W&05SC21,.,~*;,!..,:,,,:..

, _ I v~~ + 0.3 I
, , 1 . .

.,*P !>:

(Voo = 5.0Vdc+10%, V~ = OVdc, T*=T~tO TH)
,, :~..r>,,,t‘?.,.\l, \ .,.,*,..i.!~. ~ >,,

Characteristic Symbol q~, ;$. ‘y~yp. Mm. Unit

OUtpti high vobge (ILOAD= +.1 mA) VoH ~g$~” * _ – v,..
Output IowVOhage (lLo~ = tl.6 mA) VOL ,8* &$ – 0.4 v

Input high voltage :\N<*:%, ~ ~voD _
‘ ‘$~:,q v

Poti, CLK j\ ~,+,. v~~+0.3
*,h!.:,.

“~ VDD-0.7.*:!it,\.t..i>.l)

Input low voltage * ‘Qql v

Ports, CLK
* v~s -0.3 –.,:,,*-..! 0.8

,,*;.
.,.>.,!~~\ Vss -0.3 – 0.6

Input current (VIH= VDD) :~+, ‘~:.:,,. l,” – – t 10 yA
Ports, CLK, = *W;

-10 – – LA

RUN — 1.2 TBD mA

— 60 TBD nA

.\‘t::;., ,\*?

.@~~~~DDmeasurements taken with suitable decoupling ~pacitors across the power supply to suppress the
.... ‘w@nsient switctin~ currents inherent in CMOS designs.

,,,,1,, ,,

t-::\
..: .,,:,.$+:’\t} ‘Emrnal clock fre~uency 5MHz, internal operating frequency 2.5MHz.
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Table 8 AC electrical charactenstim for the MC68HC05SC24

—

-

(VDO= 5.0 Vdc* 10%; V~ =0 Vdc, TA= TLto TH, unkss otherwise in~~ted)

Characteristic I Symbol / Min. I Ma. UnR
Fraquensy of operation I I I I

&tarnal cbck frequency f~~ o 5.0 MHz
MCU bus frequency (dwide by fwo option) fop o 2.5 MHz
MCU bus frequency (dwide by one option) fop o 4.0 MHz

Prwsaor cycle time kYc ~o – ns
lfltemUDtDulse width t.. ic ,.
Wernal clock dm WCIQ

,’

,, MOTOROM
,,, ,, 12, ,’
,:
,,,’ ,,,



—

-

Table 10 AC electrical characteristics for the MC68HC05SC27

(VOD= 5.0 Vdc * 10%, V~$= OVdc, TA= TLto TH,unless otiewise indicated)
Charaoteriatic Symbol Min Max Unit

Frequency of operation
External clock frequency f~s~ o 5.0 MHz

MCU bus frequency (divide by No option) fop o 2.5 MHz

MCU bus frequency (dwide by one option) fop o 4.0 MHz

Processor cycle time $Yc ~o – ‘s

External interrupt pulse width ITLOW 125 – ns !$%

External clock duty cycle Rcw 40 60 Yo

~ pulse width kL 2 – kYc

Powe~on reset delay kRL = –

External clock riseflall time tu, tF –

Tme base output frequency (from internal oscillator) fm 0.1 0.5

Input hold time - Ports
~om ~ _ , r,

.{:’ ,y
e~y<~,:,<r

-

MOTOROLA
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Table 12 AC electrical characteristics for the MC68HC05SC28

(VDD= 5.0 Vdc* 10%, V~~= OVdc, TA= TLto TH,unless otherwise indcated)

Charasteridc I Symbol I Min I Max Unk
Frequencyof o~ration: I I

—

-

‘3S$>,,h; ,f$?
.$,. ..,,,

Table 13 DC electrical characteristics for5V operation for the MCW*C28
,, ..!*N..\/,.<,$1

(VDO❑ 5.OVdc k 10%, V* = OVdc, TA= TLtO TH)

(1) All lW#~&tienk taken ~th suitable decoupling capacitors across the power supply to suppress the
transF~:,@ching currents inherent in CMOS designs.

,&@rnal’cYock,~equency 5MHz, internal operating frequency 2.5MHz.
,,,wgd,,.

; ~~ loads, all inputs at Voo.

‘(~~f~ti the external clock frequerr~ is Kmitedto 1MHz, STOP IDDwill not exceed 200~at 25°C.‘s$~.>,.:.,
,.%, ,>..\L~.+
.$>$’ **.
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