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M68HCOSSC family

| Technlcal Summary
8-bit mlcrocontroller famlly W|th securlty features

Members of the M68HCOSSC famlly of srngle chip MCUs are desngned specifically fori incorporation into smart cafd mbedded
conditional access applications as well as other security conscious MCU applications. They are based
M6BHCOS low power HCMOS core and give full access to its powerful instruction set. Motorola has been he erin smart card
chip technology since the concept was first proposed; the company was the first to support the smart ;d (@& atwo chrp solution
|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 security features; current high volume markets include GSM, pay TV and banki owth of these new markets
has led to the continuing development of Motorola’s portfolio of such devices; the company iation with the field of smart
card technology has meant that Motorola now has unrivalled expertise in the design a nufacture of MCUs for security
conscious applications. Thrs combined with an in-depth understanding of current and, markets, has ensured that Motorola's
chips are now the standard used by all major smart card manufacturers. '

sitcards (ISO 7816) and, where appropriate,
(the MC68HC05SC21, *SC27 and 'SC28) are
Sales Office. for more information; Software and
s range of development systems.

The circuits are designed in accordance with the ISO standard for integrat
the GSM SIM specifications 11,10 and 11.11. Three of the family m
available screened to the requirements of GSM; refer to your Mot
hardware development for all the devices is fully supported by M

This document contains a descnpt/on of features common t ers of the M68HCO5SC family, with features specific
to individual dev:ces noted where appropriate and summarized'in Table 1.
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' External maskable mterrupt on ISO standard IIO pon

8 bits x 8 blts unS|gned multnply mstructlon
3 ‘True bit’ manlpulatron

,Power-up detectlon

is avallabte in dle-on-wafer form and 44-pin PLCC packagrng

~ |MC68HC055C24 | 28mmx37mm | 128 | 3072 | * 1040

- MGBHCDSSC famlly features
HCMOS technology fully static operatron ‘
g v8 -bit archrtecture based on the mdustry-standard M68HCOS CPU core

2. 5 MHz rnternal operatmg frequency ats MHz clock frequency

‘5 bldrrectlonal I/O hnes ISO standard (ISO 781 6/3) I/O port plus an addmonal 4-bit /O: port

‘Memory mapped I/O
Secu nty features

ond pad Iayout conforms to ISO standard ISO 781 6/2

‘The MCSBHCOSSCﬁ ’SC21 ’8024 and '3027 are avallable in dre-on-wafer form 16-
packaging, with die packaged in 6- and 8-pin modules available from selected third

g and 20-pin SOIC ‘
uppliers; the MC68HC05SC28

Table 1 M68HCOSSC famlly feat

L A Memory (bytes) W
Device - | . Die size .. = iTROM |EEPROM [EPROM| Additional features
MCBBHC05SC11 | 3.5mmx5.6mm | 128 1 6144 - 8192. |« Power saving STOPWAIT mode
MC68HC05SC21 | 29mmx 5.1 mm |- 128 | 6144 | 3008 — |+ Onthipcharge pump for EEPROM programmmg

Power saving STOP and WAIT modes '

+“4MHz internal operating irequancy with divide by one clock option (refer

- to.Sales Office)

* 3-55V operation

+ On-chip charge pump for EEPROM programming driven by mdependent
. intemal oscillator

« Power saving STOP and WAIT modes

+ Time base circuitry with maskable interrupt capability driven from githera
free-running oscillator or an extemal clock source
— |+ Watchdog capability under software contro! :
- |» 4MHz internal operating frequency with divide by one clock option (refer
to Sales Office) .

- MCGBHCDSSCZ?I -4.2mm x 5.0mm-

MC68HC05SC28 | 4.9mm x 5.3mm

VDD I ‘

VPP or

nt . .
vbD* * Function is defined by IS0 o ' I
e - standard 7816/2 ’ » pE? mem
o *Ct.K ‘ ‘TMCBBHCOSSCtIonly '

P b . ) . * *
l PRO" o ot e e . ¥ MCEBHC05SC27 and 'SC28 l PAC O I
- additional VOD - | = oPBO - PB1 W

Mceschuss‘cn,V’Scz1,"scz4 andsce7. . o MC68HC05SC28

" Figure 2 MB8HCO5SC family.bond pad layouts .
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by one clock option is also available on all devices except the MC68HC05SC11.

‘These 5 lines comprise the 1-bit port A and the 4-bit port B. The bi

Functional pin description

‘VDD and VSS

Power is 5upplied to the micro_é:ontroller via these pins. VDD is the positive supply and VSS is ground.

Itis in the nature of CMOS designs that very fast signal transitions occur on the MCU pins. These short rise and fall times
place ve'ry high short-duration current demands on the power supply. To prevent noise problems, special care mustbe taken
to provide good power supply bypassing at the MCU. Bypass capacitors should have good high-frequency
and be as close to the MCU as possible. Bypassing requirements vary, depending on how heavily the MCU p

RESET _
This active low input pin has an internal pu"-up resistor and is used to reset the MCU. Applying a
the device to a known start-up state. '

fo this pin forces

CLK

The CLK pin provides the chip with an external clock signal which is divided by tw rate the internal clocks. A divide

PAO and PBO-PB3

directional port lines may be programmed as inputs or
outputs under software control. The direction of each pin is deterh‘gjne y the state of the corresponding bit in the port data
direction register (DDR). Each port has an associated DDR. Any 1O port pin is configured as an output if its corresponding
DDR bit is set to a logic one. A pin is configured as an input sponding DDR bit is cleared to a logic zero.

At power-on or reset, all DDRs are cleared, thus configurig it piné as inputs. The data direction registers can be written

to, or read by, the MCU. During the programmed output state, a read of the data register actually reads the value of the output

data latch and not the /O pin. The operation of the poﬁiﬁghardware is shown schematically in Figure 3.

~<«—p| Detadirection

@ register bit
S
g
8
=
£ 5
&
5 : ‘ DDRn | Data | VO pin
= D1 ouut [ 1 0 0
. g : utpti ‘
/m 1 1 1
bufer 0 0. | tristan
N_ ‘ Input vrfsae
0 1 tristate

Figure 3 " Standard.|/O port structure

VPP — MC68HC05SC11 only |

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

The rate of change of 'vcljlta'ge ohi VPP must not exceed 2V ps™'.

MOTOROLA
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'Mghﬁory_and ‘,r‘egiet'erj‘s :

R FigUre 4 shows the memory map of the M68HCO05SC family; RAM, ROM and non-volatile memory sizes are given in Table 2.

" ‘Note: - The state of the data bus during a read of unused locations is undefined.
e : ) o ~ Registers '
80000 T o T T PorAdata (PORTA):
o . _ - Port B data (POATB)
' Port A data direction (DDRA) .

Port B data direction (DDAB)
Miscellaneous {(MISC)
Program contral {PCR)

©RAM
(see Table 2)

" | Nete: The'SC11 has two blocks of EPRO
EEPROMEPROM may be placed in the memory

- (seeTable2) - | status of the EPRG bit

¢'SC11 and SC21 have two blocks of user AOM,
either of which may be placed in the memory map,
according to the status of the ROMPG bit.

Uséer ROM
(see Table 2)

Figure:4 -Memory map of the M68HCOSSC‘family

summary of the amount of RAM on each device. The top 64 bytes of RAM are shared with the stack area.

o Thes d to store the return address for subroutine calls and the machine state during interrupts. After reset the stack

ROM

The MCSGHCOSSCH and 'SC21 have ROM on two pages. (PAGEO and PAGE1) paging is controlled by the ROMPG bit. In

,both devices, PAGEO contams 3840 bytes and holds the reset and interrupt vectors in its eight highest locations. PAGE1 is

v | . accessed by setting ROMPG; only the lowest 2304 bytes are dlfferent from PAGEQ. It is recommended that the interrupt
- service routine is- placed in the area of ROM that is common to both PAGEO and PAGE1

- ~MOTOROLA -
N
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~As descnbed above, -up

VPP ig appli

Table 2 Memory format

. Memory (bytes) -
Device RAM - ROM EEPROM EPROM

’ PAGEO (ROMPG=0):3840 | | PAGED [EPRPG = 0): 4096

MCBBHCOSSCIT. | 128 | prGrq (ROMPG = 1): 2304 | - PAGE! (EPRPG = 1): 4006
v PAGEQ (ROMPG = 0): 3840

MosgHossczt | 128 | ol o | 2008 -
MCBBHCU55C24 | 128 a2 100 =
MCBBHC05SC27 | 240 TR 3008 -
NCBBHCO5SC28 | 240 12800 8112 —

The MC68HC055C24, 'SC27-and ’SCZS each has a smgle page of user ROM. The reset an vectors occupy the
eight highest bytes in this:-ROM block. . :

EPROM/EEPROM

d PAGE1) under control of the EPRPG bit.
OM are the read mode and the write mode. .

The MC68HC05SC11 has 8192 bytes of EPROM mapped on two pages (PAG
Each page contains 4096 bytes of EPROM. The two modes of operation

The MCGSHCOSSC21 and' 'SC27 have 3008 ‘bytes' of user EEPRO
"8C28 has 8112 bytes. of user EEPROM. The two modes of gpe
programming mode. The programming mode can be either a writ

'8C24 has 1040 bytes of user EEPROM and the
on of the EEPROM are the read mode and the
ode or an erase mode.

NVM programming

Programmmg circuitry embedded inthe NVM block allow group of up to four bytes to be erased (EEPROM only) or wntten
simultaneously. A write instruction.can be used o program individual bits of the defined word, while an erase instruction
forces zeros in all bits of the defined word: In C68HCO5SC11, 'SC21 and the ’SC24, the four bytes are those whose
addresses share the same eleven most signii bits out of the thirteen used to define a word. In the MC68HC05SC27 and
’SC28, the four bytes are those whose a share the same thirteen most significant bits out of the fifteen used to define
aword. : ‘

NVM write operation

fferent bytes can be written simultaneously. When writing the first of these four bytes, the
e captured.in the address register and the corresponding data is stored in one of the four

NVM address blts of i
NVM data reglster
stored in the three ardinused data registers by issuing three other writes into the corresponding NVM locations. Only when

M) or the charge pump is activated (EEPROM) are the contents of the four NVM data reg:sters

programme neously into the NVM array locations.

(Vop = 5.0 Vdlo + 10%, Ty =30 10 +70°C)

EPROM pragramming time, tprag (minimum)(”) 5ms
EEPROM programming/erase time, tspog (minimum)®® 10ms

- |Writelerase endurance®® _ ) 10,000 cycles -
Data retention® - 10 years

(1) MCBBHCOSSC11 only ,
2) Al devices except MCEBHCD5SC11 s
- (3) These parameters are temperature dependent and are quoted for the worst case (70°C).

Better performance will usually be obtained for.operation at normal temperatures. Refer also
to Motorola’s current Reliabmty Reportfor up-to date failure rate information, )

ted by the two. least S|gmf|cant bits of the address. The other three bytes of the word can be -

. MOTOROLA .
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IIO reglsters

. The l/O ports Aand B wnth thelr assocnated DDR reglsters are located in the first bytes of memory, as shown in Figure 4.

- CPU registers

' .“";The MCU contains five registers, as shown in the p"rogramming model of Figure 5.

EET mampulatlons

' ./";The mdex reglster contams th
‘*; temporary storage area

: Accumulator (A)

| éP'rograni counter (P

CCCLITTT]  Accumuator
7 0 ’

- [LITTTTT]  indexregister

S5 12 7. 0. o
IOIOIOI l [ 1] I [TTP]1 l Program counter)

|0|0|0|0|0|0|0[011[1| | I i | | | - Stack pointer
7

A I1|1|HII|N Z|C| Condiﬁohcoderegister

Cany/borrow . _

The accumulator-is a general purpose 8-b

Index reglster (X)

d addressing value used to create an effective address, and may also be used as a

o 'is pushed onto the stack and mcremented as data is pulled from the stack

i

"g«Subroutmes and lnterrupts may use up to 64 (decimal) locations. If 64 Iocations are exceeded, the stack pointer wraps
.around and overwrites the prewously stored information. A subroutme call occuples two locations on the stack; an interrupt

uses flve locat!ons

er used to hold operands and results of arithmetic caiculations or data

)

" MOTOROLA L —




[

()

" Resets

. The active low RESET input pin forces the chid to a known inter

- '8C28 can also be in

Condition code register'(CCR)-

The CCRis 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 carry occurred
between bits 3 and 4. -

— Interrupt (1) — When this bit is set all maskable interrupts are masked. If an interrupt occurs while thi
bit is set, the interrupt is latched and remains pending until the interrupt bit is cleared.

- Negative (N) — When set, this bit mdlcates that the result of the last arithmetic, logical, or d
mampulatlon was negative.

- Zero (Z) — When set, this bit indicates that the result of the last arithmetic, Ioglcal or dat
‘ was zero. :

etic logical unit
test and branch’

- Carfy/borrow (C) — When set, this bit indicates that a carry or borrow out of t
. (ALU) occurred during the last arithmetic operatlon This bitis also affected du
instructions and dunng shifts and rotates.

tate nd provides an orderly software start-up procedure.

Even if the RESET pin is not held low during power-up, th
device when the supply voltage is applied to VDD. - )

On the MC68HC05SC7 and ’SC28, a reset may also be

-up detection circuitry will trigger an internal reset of the

ated by software.

Interru pte

réquire that normal processing be interrupted so that external events may be serviced;
terrupts’) can be done by dedicated hardware. Background tasks, then, do not have
they will be interrupted only when necessary. Each device can be interrupted either by a
a non-maskable software interrupt (SWI) which is executed regardiess of the I-bit value. If
terrupt and SWI occur at the same time then SWi is executed first. The MC68HC058C27 and
ted by a time base interrupt.

Microprocessor based systems
polling for asynchronous events
to be suspended during
hardware interrupt on
both a maskable h

%ervnced, :normal processing is suspended at the end of the current instruction execution. The processor
n saved on the stack and the interrupt mask bit | is set to prevent additional interrupts from being serviced.
e interrupt vector then points to the starting address of the interrupt service routine. Upon completion of that
RTI instruction (which is usually part of the interrupt service routine) causes the processor reglsters contents to
red from the stack before returning to normal processmg, in particular, the I-bit is cleared.

When an intef]

ardware interrupt '

lf enabled, a negatlve transmon on PAO latches an interrupt request, and sets the INTFF fhp-ﬂop Once set, this bit blocks
any subsequent negative edges on PAQ affecting the lnterrupt request latch The mterrupt request wnll be enther processed
if the I-bit is already cleared, or will be pending until the I-bit is cleared. ‘ : ‘

When set, lNTFF acts asa general interrupt mask in addition to the I-bit. To allow further interrupts to be processed, INTFF -
must be cleared by software Prior to an I/O activity on PAQ, INTFF may need to be set, otherwise an unwanted mterrupt will
be latched WhICh can only be cancelled by servncmg a dummy interrupt. routlne

MOTOROLA .



8 Software mterrupt

- Software mterrupt (SWI) is. an mstructlon that is executed regardless of the state of the mterrupt mask bit .-

. ;1:in-‘.e' base interrupt %‘MCGBHCOSSCZ? and MCB8HC05SC28 only

" If enabled, a time base interrupt is generated on each time base timeout.

~ Low power modes B

- Dunng WAIT mode, power consumption is reduced by swntchrng off the processor clocks, thereby suspending the operation
- of the processor. All on-board functions: that are capable of generating interrupt requests, e.g. time

o -flof the MCGBHCOSSCZ? and ’SCZB an internal interrupt generated by the tnme base function:

L _]’and all the on-board functions. The dewce can be brought out of STOP mode by a sy
o.oon the PAO prn »

L - The MC68HC05SC11 supports only one low power mode; this is known as STH
o ,mode descnbed above The other dewces covered by thls document suppaﬂ

~ When enabled, the software
. “watchdog counter reachgs |
* is intended to detect

ntinue to run as

normal. The device can be brought out of WAIT mode by a system reset, an external interrupt o pin or, in the case

STOP mode is the lowest power consumption mode. Al on-board clocks are stopped switching off the processor

STOP and WAIT modes.

ent at the processor clock rate or at a rate determined by an
£ counter rolls over (from $1FFF to 0000), an overﬂow srgnal is

* Watchdog system — MC68HC05SC27 and MC6BHC05SC28 only

olled watchdog system uses the time base to trigger an internal reset of the device. If the

runaway,- and to force resumption.of the correct program flow.

fthe MGSHCOSSC famlly of MCUs with on-chlp security features have been desngned and manufactured with the needs
‘'of security conscious apphcatlons in mind. The desrgn of the devices includes features that make the unauthorized access of the
Jon-chip memory more difficult. Manufactunng occurs.in a controlled environment and is strictly monitored; wafers are accounted

- ffor die are tested.in a; restricted area to ensure the mtegnty of the product shipped to the customer; even the reject wafers are

R accounted for and destroyed on-srte Customer deflned secunty data canbe, programmed mto the EPROM/EEPROM on each die
’ j;dunngtest i : .

" .MOTOROLA -
g RO

reset or by an external interrupt -

" mode and is equivalent to the WAIT.

fgest value after a time-base timeout, then a watchdog reset will be activated. This feature




Electrical specificatiohs

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 implied. Exposure to maximum rating conditions for extended periods may affect rehabnhty including NVM
data retentlon and write/erase endurance (see NVM charactenstlcs table on page 5).

Note: For specificatiohs relating to GSM 'app_licatiOns, refer to your Motorola Sales Office.

Table 3 Absolute maximum ratings for the device family

Parameter Symbol Maximum rating
Supply voltage Voo -0.3t0+7.0
Input voltage on pins Vin Vgg-0.310 Vpp + 0.3
! : ToteTy
Operating temperature T 80 10 47 ;
Storage temperature . Ts -55 °C

: ‘ a s ’ MOTOROLA
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Table 4 AC electncal charactenstlcs for the MCSBHCOSSCﬁ

- (VDD 5 0 Vde + 5%, Vss 0 Vdc TA- 0°C to Ty, unless otherwise indicated) -

Table 5 DC e!ectncal charactenstlcs for 5V operatlon for the MC68HCOSSQ

(VDD = 5 0 VdC +5%. VSS 0 Vdc, TA eC to TH)

Characteristic - Symbol | Min. Max. Unit
| Frequency of operation: , "
External clock frequency fosc . de 5.0 MHz -
MCU bus frequency fop. de -} 25 -MHz
[ Processor: cycle time - tove: 400 - ns
Externaf clock duty'cycle. L " Rok 40 60 %
- |RESET puise width ta, 2 . — tovo
Power-on reset delay or | 0 2 - |ty
External clock riseffall time 1 tate - 1000 ns

Characteristic. -

Symbol

Output high voltage (i gan = ~0.1. MmA)

Qutput low voltage (lLoap=+16 mA) ,
Input high voltage IR
Ports, CLK.
‘RESET

Input low voltage
“Ports, GLK

Input current (Viy = Vpp)
Ports, CLK, RESET

Input current (V= Vgg)
Ports, CLK, RESET

Supply current - i
RN
STOP/WAIT @

25 '}

250

45

450

mA
- MA

Programming current -

4n®

_20

‘| Programming voltage =~

15

156

(1) AllIpp measureme

with suntable decouplmg capacrtors across the power supply to suppress the
herent in CMOS designs.: -

MHz, internal operatmg frequency 2.5MHz.




Table 6 AC electrical ‘characteristicskfor the MC68HC05SC21

(Vpp = 5.0 Vde £ 10%, Vs =0 Vde, Ty =Ty to Ty, unless otherwise indicated) -
~— ‘ Characteristic = Symbol |~ Min. Max. | Unit
Frequency of operation: o .
External clock frequency ] fosc 0 - 50 MHz
MCU bus frequency (divide by two option) - for 0 25 MHz
* MCU bus frequency (divide by one option) - fop. |© 0 40 MHz
" | Processor cycle time : teve 400 — ns
interrupt pulse width o tun 1.5 \
External clock duty cycle ' Rowk 40
RESET pulse width , ‘ taL 2
Power-on reset delay - , " oL 32
External clock rise/fall time . ta e -
Input hold time - ports thoLp 2
Table 7 DC electrical characteristics for 5V operation for the
(Vpp = 5.0 Vdc £ 10%, Vgg =0 Vde, Ty =T 0 Ty)
Characteristic ' Symbol Unit
Output high voltage (I gap = -0.1 MA) ' v
Output low voltage (I gap = +1.6 mA} v
Input high voltage v
Ports, CLK
RESET
input fow voltage v
Ports, CLK
- RESET ‘
~ Input current (Vi =V
-~ ot L RESEY” L e R
Input current (Vy_= V.
pPons, CLK,( F'{LESE'?S) - -1 - B KA
Supply current'™) [ _
- 1.2 TBD mA
- 330 TBD pA
: — 4 TBD A
0'external clock) - 60 8D nA
measurements taken with suitable decoupling capacitors across the power supply to suppress the -
nsient switching currents inherent in CMOS designs. ..
External clock frequency 5MHz, internal operating frequency 2.5MHz.
{2) NoDC loads, all inputs at Vpp. -
N
-

MOTOROLA
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' Table 8 AC electrical chéracteristicsvfof the MCGSHCOSSC24

‘ (VDD 50Vdc+10%,v 0Vdc Ty=T 00T, ,unless otherwise indicated)
. 8= A% 110 Ty

> - Characteristic -7 o) Symbol | Min. | Max, Unit
: Frequencyofoperatxon , ' 1 :
External clock frequency N ¢ 5.0 MHz
" MCU bus frequency (divide by two option) J o fop 0- | 25 | MHz
- 1~ : MCU bus frequency (divide by one option) = |: fop L 40 | MHz
- [Processor cycle tme. - - o lteve 40 f — ] os |
.- [Interrupt pulse width Aot |15 = lilove
External clock duty cycle , - " Rok ] 40 60- | % -
~|RESETpulsewidth .~ i 1ty 2 = | e
- [Power-on resetdelay - - o Ibow | ® [ = [ e
|External clock iseffallime .- - - e | - 1000 s
nput hold time - ports - s " tow 2 -

B Té'ble 9 :DC electrical chara‘a'ctefi‘sﬁcs for 5V operation for the MC68H(

(v,,D 5owc+1o%, Ves=0Vde, Ta=T, toTy,)

. Characteristic '] “ | Symbol [  Min. Unit
Outputhlgh voltage (loap=-0.1mA) - Vo, | 07V v
Outputlow voltage (I gpn = +1.6 mA} © Voo — . V)
Input high voltage . - s Vi S 1V
POI’tS,CLK : . T VdD+0.3
Input low voltage ‘ . v
- Ports, CLK - 0.8
RESET V=03 — 06 -
Inpist current (Vi = Vpp) T - A
|_ports, LK, RESET S I e Rk
| Input current (V) = Vgo) - L ,
' Por'ts,oLK,ﬁ'i-:sE'f's, .‘h;- -10 - - HA
Supply current - o S
| RUN. S . ol = 25 5 mA
- WAIT""’(no programmit L : —. | 30 450 | pA
- SToP® —. | 200 300 A
STOPRno ¢ el 05 | TBD | A

(1) Allipp meastier nts taken with suitable decouplmg capacrtors across the power supply to suppress the
Aranslent switching currents inherent in CMOS designs, .

Bxter k frequency 5MHz mlemal operatmg frequency 2. 5MHz
: oads all mputs atVpp. : :

~MOTOROLA




Table 10 AC electrical characteristics for the MC68HC05SC27

{Vpp = 5.0 Vdc £ 10%, V35 =0 .Vdc,i Ty= Ty to Ty, unless otherwise indicated)
- : ~ Characteristic Symbol Min Max Unit
Frequency of operation: ‘ '
External clock frequency fosc 0 5.0 MHz
MCU bus frequency (divide by two optlon) fop 0 25 MHz
MCU bus fraquency (divide by one option} fop 0 40 MHz
Processor cycle time o teve 400 - ns
External interrupt pulse width _ Tow 125 - ns
External clock duty cycle Rew 40 60 %
RESET pulse width ‘ taL 2 - fove
Power-on reset delay trorL 2 -
External clock riseffall time 1t te -
Time base output frequency (from internal oscillatr) | frg 0.1
Input hold time - Ports : . Yoo 2
Table 11 DC electrical characteristics for 5V operation for 8HC05SC27
(Vpp = 5.0Vde & 10%, Vg =0 Vde, Ty=Ty o Ty}
. ~ Characteristic . Max. Unit
Output high voltage (I gap = -0.1 mA} - v
Quiput low voltage (i gap = +1.6 MA) 0.4 \
Input high voltage v
Pon.s, CLK- VDD +0.3
HESET ' VDD +0.3
Input low voltage v
— Ports, CLK Ves-03 | — 08
- . RESET- Vgs - 0.3 - 08
' Input.current (Vyy = Vpp) _ C
Ports, CLK, RESET L 50 pA
Input current {Vy = Vg . N _
Ports, CLK, RESET' h % kA
Supply current‘1 \ . ‘
b _ 5 TBD | mA
' o 09 TBD mA
_ 30 | TBD® | pA
‘50 ¢ TBD pA
oo Measurements taken with suitable decouphng capacitors across the power supply to suppress the
transient Switching currents inherent in CMOS designs: .
External clock frequency 5MHz, internal operating frequency 2.5MHz.
{2) No DC loads, all inputs at Vpp.
(3) Hf the external clock frequency is hmnted to 1MHz, STOP Ipp will not exceed 200pA at 25°C.
A
-

R . ‘ L o MOTOROLA
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B Table 12 -‘A(: eléctrical charaCteristics for fhe.Mcschossc;za |

(VDD 50Vdci10%, Vsg= OVdc TA-T,_toTH, unless otherwise indicated) - :
. - Characteristic ™ - - .| Symbol |~ Min Max- | Unit ~
 (Frequency of operation: . ” o
"External clock frequency . i fose 0 5.0 MHz | .
MCU bus frequency (divide by two option) - o ofee - 0 25 | MHz
- MCU bus frequency (dmde by one ophon) 2 g 0 4.0
- | Processor cycle time. - : v | oteve | 400 -
" |External interrupt pulse width - . . | Mow. | 125 -
|External clock duty cycle ] Rax 40 80
| RESET pulse width - - ot 2 —
|Power-onresetdafay . - | teome a2 -
External clock riseffall tme - ‘ o b - 1000
Time base outputfrequency (from internal oscullator) - ohe | 02 ~08
Inputholdnme Ports ' : | o 2 -
Voo 55’.0Vdci10%, VssédVdc, Ta=T 10T,
- - Characteristic- - Unit
OQutput high voltags (|, gap = 0.1 mA) - v
" | Output low vatage (I, gap = +16mA) SV
o : : 277 |Input high voltage . AT
o - | ‘Ports,CLK : ~
- {Input low voltage v
- -Ports, CLK. -
Input current (Vy, = Vpp) A -
.- Ports, CLK, RESET . S :
Input current {Vy_= Vgg) _ R _
- Ports, CLK, RESET e %0 HA
" Suppy current R T
_RUN- y e T TBD | mA
WAIT@)(nopro‘ N TBD | TBD | mA
. STOPA - - _ | T8O | TBD® | pA
 STOPA(no gy e 50 | TBD | pA
o 1) Al Iy ments taken with sunable decouphng capacntors across the power supply o suppress the
- transients tching currents inherent in CMOS designs:
rnal clock, frequency 5MHz, mtemal operatmg frequency 2. 5MHz. .
loads, all inputs at Vpy,. - . :
if the external cIock frequency is Ilmned 10 1 MHz, STOP 'oo will not exceed 200|,LA at25°C.
-_
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. Motorola reserves the rightta make changes without further noticeto any products herein. Motorola makes no warranty, representation or guarantee regarding
* the suitability of its preduc ny particular purpose, nor does Motorola assume any liability arising out of the application or use of any product o circuit, and
. specifically disclai and all liability, including without limitation consequential or incidental damages. “Typical” parameters can and do vary in different
' ing parameters, including “Typicals” must be validated for each.customer application by customer’s technical experts. Motorola does
rise under its patent rights nor the rights of others. Motorola'products are not designed, intended, or authorized for use as components in
edifor surgical implant into the body; or other applications intended to suppart or sustain life, or for any other application in which the failure of -
duct could create a situation where personal injury or death may occur. Should Buyer purchase or use Motorola products for any such
nauthorized application, Buyer shall indemnify and held Motorota and its officers, employees, subsidiaries, affiliates; and distributors harmless
"¢laims; costs, damages, and expenses, and reasonable aftorney fees arising out of, directly or indirectly, any claim of personal injury or death
d with such unintended or unauthorized uss, even if such claim alleges that Motorola was negligent regarding the design or manufacture of the part.
a and @ are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer. i .

Literature Distribution Centers: - - B T
USA: Motorola Literature Distribution; P.O..Box 20912; Phoenix; Arizona 85036. . S : h
- EUROPE: Motorola Ltd.; European Literature Centre; 88 Tanners Drive, Blakelands, Milton Keynes, MK14 5BP, England.
-~ JAPAN: Nippon Motorola Ltd.; 4-32-1, Nishi-Gotanda; Shinagawa-ku, Tokyo 141, Japan. S
~ - ASIA-PACIFIC: Motorola Semiconductors H.K. Ltd.: Sificon Harbour Center, No. 2 Dai King Street, Tai Po Industrial Estate,

- Tai Po, N.T.; Hong Kong. -
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