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MC68L11L6

Supplement to Technical Data

Low Voltage Devices

The MC68L11L6 is an extended-voltage version of the MC68HC11L6 microcontroller that can
operate in applications that require supply voltages as low as 3.0 Volts. Operation of the
MC68L11L6 is identical to that of the MC68HC11L6 in all aspects other than eiectrical
parameters.

This document provides MC68L11L6 electrical characteristics. |t is a supplement to Appendix A
of the MC68HC11L6 Technical Data (MC68HC11L6/D). Refer to the data book for technical
information regarding use and operation of the microcontroller. The extended-range electrical
characteristics in this supplement will be incorporated into the data book in a subsequent revision.

Features

» Suitable for Battery-Powered Portable and Hand-Held Applications

« Excellent for use in Applications such as Remote Sensors and Actuators
« Reduced RF Noise

= QOperating Performance is Same at 5V and 3V

Ordering Information

Package Temperature Frequency Features MC Order Number
68-Pin PLCC 0°to+70°C 2 MHz Custom ROM MC68L11L6FN2
Custom ROM, No EEPROM MC68L11L5FN2
No ROM MC68L11L1FN2
No ROM, No EEPROM MC68L11LOFN2
64-Pin QFP 0°to+ 70°C 2 MHz Custom ROM MCeé8L11L6FU2
Custom ROM, No EEPROM MCe8L11L5FU2
No ROM MC68L11L1FU2
No ROM, No EEPROM MC68L11LOFU2

Zor More Information On This Product—

g MC68L11L6/D
Go to: www.freescale.com
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SUPPLEMENT TO APPENDIX A
ELECTRICAL CHARACTERISTICS:
LOW VOLTAGE DEVICES

Table A-1a. Maximum Ratings

Rating Symbol Value Unit
Supply Voltage Voo -03t0+7.0 Vv
Input Voltage ' Vin -03t0+7.0 \
Operating Temperature Range Ta TLtoTH °C
MCe8L11L6 -20to+70
Storage Temperature Range Tstg —-55t0+ 150 °C
Current Drain per Pin* Ib 25 mA
Excluding Vpp, Vss. AVpp. VR4, and VR

*QOne pin at a time, observing maximum power dissipation limits.

Internal circuitry protects the inputs against damage caused by high static voltages or
electric fields; however, normal precautions are necessary to avoid application of any
voltage higher than maximum-rated voltages to this high-impedance circuit. Extended
operation at the maximum ratings can adversely affect device reliability. Tying unused
inputs to an appropriate logic voltage level (either GND or Vpp) enhances reliability of
operation.

Table A-2a. Thermal Characteristics

Characteristic Symbol Value Unit
Average Junction Temperature Ty Ta+(Ppx8ya) C
Ambient Temperature Ta User-determined °C
Package Thermal Resistance (Junction-to-Ambient) 8JA °CW
68-Pin Plastic Leaded Chip Carrier (PLCC) 50
64-Pin Quad Flat Pack (QFP) 85
Total Power Dissipation (Note 1) Pp PINT+ Pro W
K7 (Ty+273°C)
Device Internal Power Dissipation PINT Ipb x Vpp w
/O Pin Power Dissipation (Note 2) Pro User-determined w
A Constant (Note 3) K Pp x (Ta+273°C) + W-°C
OJa X P02

NOTES:
1. This is an approximate value, neglecting P,0.
2. For most applications Pyg « PyyT and can be neglected.

3. Kis a constant pertaining to the device. Solve for K with a known Tp and a measured Pp (at equilibrium).
Use this value of K to solve for Pp and Ty iteratively for any value of Ta.
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Table A-3a. DC Electrical Characteristics
Vpp = 3.0 Vdc to 5.5 Vdc, Vgg = 0 Vdc, T = T| to Ty, unless otherwise noted

Characteristic Symbol Min Max Unit
Output Voltage (Note 1) All Outputs except XTAL VoL — 0.1 Vv
All Outputs Except XTAL, RESET, and MODA Vo Voo - 0.1 — Vv
lLoad =+10.0 uA
Output High Voltage (Note 1) All Outputs Except XTAL, Vou Vpp - 0.8 — Vv
RESET, and MODA
lLoad =—0.5mA, Vpp =3.0V
ILoad =—0.8 mA,Vpp =45V
Output Low Voltage All Outputs Except XTAL VoL — 0.4 v
lLoad = 1.6 mA,Vpp =50V
lLoad =1.0mA,Vpp =3.0V
Input High Voltage All Inputs Except RESET ViH 0.7xVpp | Vpp +0.3 \
RESET 08xVpp | Vpp +0.3 Vv
Input Low Voltage All Inputs ViL Vss -0.3 | 02xVpp Vv
I/O Ports, Three-State Leakage PG[7:0], PA7, PA3, loz - +10 pA
PC[7:0], PD[5:0}, AS/STRA,
Vin =ViHor ViL MODA/LIR, RESET
Input Leakage Current (Note 2) . lin
Vin=Vppor Vss PA[2:0}, IRQ, XIRQ - +1 HA
Vin =VpD or Vss MODBNsTRY — +10 A
RAM Standby Voltage Power down Vs 2.0 Vb \
RAM Standby Current Power down Isg -— 10 HA
Input Capacitance PA[2:0], PE[7:0], IRQ, XIRQ, EXTAL Cin — 8 pF
PA7, PA3, PC[7:0], PD[5:0], PG[7:0], —_ 12 pF
AS/STRA, MODA/LIR, RESET
Output Load Capacitance All Outputs Except PD[4:1] CL —_ 90 pF
PD[4:1] — 100 pF
Characteristic Symbol 1 MHz 2 MHz Unit
Maximum Total Supply Current (Note 3)
RUN: IDD
Single-Chip Mode Vpp =55V 8 15 mA
Vpp =30V 4 8 mA
Expanded Multiplexed Mode Vop =55V 14 27 mA
Vop =3.0V 7 14 mA
WAIT: (All Peripheral Functions Shut Down) WIDD
Single-Chip Mode Vpp =55V 3 6 mA
- Vop =3.0V 1.5 3 mA
Expanded Multiplexed Mode Vpp =55V 5 10 mA
Voo =3.0V 25 5 mA
STOP: SIDD
Single-Chip Mode, No Clocks Vop =55V 50 50 17,3
Vpp =3.0V 25 25 HA
Maximum Power Dissipation Pp
Single-Chip Mode Vo =55V 44 85 mW
Vpp =30V 12 ' 24 mwW
Expanded Multiplexed Mode Vop =55V 77 150 mW
Vpp =3.0V 21 42 mwW
NOTES:
1. VoH specification for RESET and MODA is not applicable because they are open-drain pins. Vo
specification not applicable to ports C and D in wired-OR mode.
2. Refer to A/D specification for leakage current for port E.
3. EXTAL is driven with a square wave, and
teyc = 1000 ns for 1 MHz rating;  teyc = 500 ns for 2 MHz rating;
ViL<0.2V; V|y2Vpp — 0.2 V; No dc loads.
MOTOROLA SUPPLEMENT TO APPENDIX A MC68L11L6
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— ~Vpp )
CLOCKS, \ Vpp - 0.8 Volts
STROBES 0.4 Volts 0.4 Volts
~Vss
[ €— NOM.—> NOM.—>
— 70% of Vpp
INPUTS T
[€— NOMINAL TIMING —>1
~Vpp
OUTPUTS >< ‘;lzov‘o:: Vos
~ VSS -
DC TESTING
—_—y l
CLOCKS, oo \ 70% of Vpp
STROBES 20% of VDD 20% of VDD
~VsS
<— SPEC"—>| SPEC—> (NOTE 2)
Vpp - 0.8 Voits
INPUTS { 70% of Vpp ———
\ 20% of VDD ;
0.4 Volts
[€— SPEC TIMING —>
~Vop s
70% of Vpp
OUTPUTS ><r 20% of Vgp
~V
SS
AC TESTING
NOTES:

1. Full test loads are applied during all DC electrical tests and AC timing measurements.
2. During AC timing measurements, inputs are driven to 0.4 volts and Vpp; — 0.8 volts while timing measurements are
taken at the 20% and 70% of Vpp points.

Figure A-1. Test Methods
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Table A—4a. Control Timing
Vpp = 3.0 Vdcto 5.5 Vdc, Vgg =0Vdc, TA=T| to TH

Characteristic Symbol 1.0 MHz 2.0 MHz Unit
Min | Max | Min | Max
Frequency of Operation fo dc 1.0 dc 2.0 MHz
E-Clock Period teye 1000 | — 500 — ns
Crystal Frequency fxTAL —_ 4.0 — 8.0 MHz
External Oscillator Frequency 41, dc 4.0 dc 8.0 MHz
Processor Control SetupTime tpcsu 325 — 200 — ns
tpcsy = 14 teyc+ 75 ns
Reset Input Pulse Width PWRsTL
To Guarantee External Reset Vector 8 — 8 — teye
Minimum Input Time (Can Be Preempted by Internal Resst) 1 — 1 — teyc
Mode Programming Setup Time tmpPs 2 —_ 2 - teye
Mode Programming Hold Time tMPH 10 — 10 — ns
Interrupt Pulse Width, RQ Edge-Sensitive Mode PWira 1020 | — 520 — ns
PWiRQ = teyc + 20 ns
Wait Recovery Startup Time twrs - 4 —_ 4 teye
Timer Pulse Width, Input Capture Pulse Accumulator Input PWTiM 1020 | — 520 — ns
PWiMm = teye + 20 ns
NOTES:

1. RESET is recognized during the first clock cycle it is held low. Internal circuitry then drives the pin low for four
clock cycles, releases the pin, and samples the pin level two cycles later to determine the source of the
interrupt. Refer to SECTION 5 RESETS AND INTERRUPTS for further detail.

2. Alltiming is shown with respect to 20% Vpp and 70% Vpp, unless otherwise noted.

PA30]" 7 \
PA[3:0P \ /
PA7!3 \—/—\—/—\_
—/(“ PWjy —>
PAT23 \ /_\—/_\—/—
NOTES:

1. Rising edge sensitive input
2. Falling edge sensitive input
3. Maximum pulse accumulator clocking rate is E-clock frequency divided by 2.

Figure A-2. Timer Inputs
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Table A-5a. Peripheral Port Timing

Vpp =3.0 Vdc to 5.5 Vde, Vgg =0 Vdc, Ta =T to T

Characteristic Symbol| 1.0 MHz 2.0 MHz |Unit
Min | Max | Min | Max
Frequency of Operation (E-Clock Frequency) fo dc 1.0 dc 2.0 | MHz
E-Clock Period teyc 1000| — 500 _ ns
Peripheral Data Setup Time tppsuy | 100 — 100 — ns
: MCU Read of Ports A, C, D, E, and G
Peripheral Data Hold Time tPDH 50 — 50 —_ ns
MCU Read of Ports A, C, D, E, and G
Delay Time, Peripheral Data Write tpwD
MCU Write to Port A — 250 - 250 | ns
MCU Writes to Ports B, C, D, and G —_ 400 —_ 275 ns
tpwp = 1/4 tgyc + 150 ns
Input Data Setup Time (Port C) tis 60 — 60 —_ ns
Input Data Hold Time (Port C) tiH 100 — 100 — ns
Delay Time, E Fallto STRB tpes - 400 — 275 | ns
tpEB = 1/4 tcyc + 150 ns

Setup Time, STRA Asserted to E Fall (Note 1) tAES 0 - 0 —_ ns
Delay Time, STRA Asserted to Port C Data Output Valid tpchD — 100 — 100 | ns
Hold Time, STRA Negated to Port C Data tPcH 10 — 10 — ns
Three-State Hold Time tecz — 150 — 150 | ns
NOTES:

1. [ this setup time is met, STRB acknowledges in the next cycle. lf it is not met, the response may be
delayed one more cycle.

2. Port C and D timing is valid for active drive (CWOM and DWOM bits not set in PIOC and SPCR registers

respectively).

3. Alltiming is shown with respect to 20% Vpp and 70% Vpp, unless otherwise noted.

I(—— MCU WRITE TO PORT ——————>
1

—

L tewp
PREVIOUS PORT DATA NEW DATA VALID

PORTS
B,C,D,G ;
(—tpwo—>|
PORTA PREVIOUS PORT DATA x x g x g NEW DATA VALID
1
Figure A-7. Port Write Timing Diagram
MCe8L11L6 SUPPLEMENT TO APPENDIX A MOTOROLA
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j€€—————————— MCU READ OF PORT ————3>»|

I‘- topn =]

N

< fopsy
PORTS / p
A, C*D,G AR
- tppsy > j tepn >
yA £\
PORTE < )

* FOR NON-LATCHED OPERATION OF PORT C

Figure A-8. Port Read Timing Diagram

MCU WRITE TO PORT B—————>>

R

e\

o>

—

PORT B

PREVIOUS PORT DATA Xm

NEW DATA VALID

<—tosa—>l

STRB (OUT) ﬁ
Figure A-9. Simple Output Strobe Timing Diagram
}
STRA (IN)
<—t|s—>l Ltls—H
PORT C (IN) (ﬁ’ : )
Figure A-10. Simple Input Strobe Timing Diagram
MOTOROLA SUPPLEMENT TO APPENDIX A MC68L11L6
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}«€— READ PORTCL' —)l

___ /] \___/ \{ /
*READY" toes toes
STRB (OUT) .
1 \|

I‘- tags >
“
STRA (IN)
C— t[s tIH —>
PORTC (IN) —{ ) N
NOTES:

1. After reading PIOC with STAF set
2. Figure shows rising edge STRA (EGA = 1) and high true STRB (INVB = 1).

Figure A-11. Port C Input Handshake Timing Diagram

,(——— WRITE PORTCL! ——>
e N/ %/

i N

PORT C (OUT) PREVIOUS PORT DATA XXXXX NEW DATA VALID
1} \J

[<— tDEB _)| N *READY" [<— tDEB _)I

|
STRB (OUT) J | | W
s
STRA(IN) A 44
\J

NOTES:
1. After reading PIOC with STAF set
2. Figure shows rising edge STRA (EGA = 1) and high true STRB (INVB = 1).

Figure A-12. Port C Output Handshake Timing Diagram
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l(—— READ PORTCL! —>]

AN o WA A WV
tho->‘
PoRT S 00T XXX \

N
(_tDEB—)I » "READY" <loep
N
STRB (OUT) /T
< e >
4
STRA(N) A /
l(—>—tPCD “ thon > \
PORT C (OUT) A AN
iUt —— ol oaTA XX)gf NEW DATA VALID \ P

a) STRA ACTIVE BEFORE PORTCL WRITE

y
STRA(IN) \ A /
<> tpco N tPCH <>
l‘ Y \I
POR'{D% (F?ljg { . NEW DATA VALID J\
|
tPCZj

b) STRA ACTIVE AFTER PORTCL WRITE

NOTES:
1. After reading PIOC with STAF set
2. Figure shows rising edge STRA (EGA = 1) and high true STRB (INVB = 1).

Figure A-13. Three-State Variation of Output Handshake Timing Diagram
(STRA Enables Output Buffer)
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Table A-6a. Analog-To-Digital Converter Characteristics
Vpp = 3.0 Vdc to 5.5 Vdc, Vgg = 0 Vde, Ta = Ti_to Ty, 750 kHz < E < 2.0 MHz, unless otherwise noted

Characteristic Parameter Min Absolute Max Unit
Resolution Number of Bits Resolved by A/D Converter — 8 — Bits
Non-Linearity Maximum Deviation from the Ideal A/D Transfer — — +1 LSB

Characteristics
Zero Error Difference Between the Output of an Ideal and — —_ +1 LSB
an Actual for Zero Input Voltage
Full Scale Error Difference Between the Output of an Ideal and — — +1 LSB
an Actual A/D for Full-Scale Input Voltage
Total Unadjusted | Maximum Sum of Non-Linearity, Zero Error, and — — +1172 LSB
Error Full-Scale Error
Quantization Error | Uncertainty Because of Converter Resolution — — +1/2 LSB
Absolute Accuracy | Difference Between the Actual Input Voltage —_ — +2 LSB
and the Full-Scale Weighted Equivalent of the
Binary Output Code, All Error Sources
Included
Conversion Range | Analog Input Voltage Range VR — VR4 v
V4 Maximum Analog Reference Voltage VR — Vpp + 0.1 v
VR Minimum Analog Reference Voltage Vsg -0.1 — Ve \)
AVR Minimum Difference between VR and Vg 3.0 — _— \

Conversion Time Total Time to Perform a Single
Analog-to-Digital Conversion:
Internal RC Oscillator — — teyc +32 us
Monotonicity Conversion Result Never Decreases with an Guaranteed
Increase in Input Voltage and has no Missing
Codes
Zero Input Reading | Conversion Result when Vj, = Vg 00 — — Hex

Full Scale Reading

Conversion Result when Vi, = Vgy

Sample Analog Input Acquisition Sampling Time:

Acquisition Time E Clock —_ 12 _— teye

Internal RC Oscillator - — 12 us

Sample/Hold Input Capacitance During Sample PE[7:0] — 20 (Typ) — pF

Capacitance
Input Leakage Input Leakage on A/D Pins PE[7:0] — — 400 nA

VRL, VRH — — 1.0 pA
NOTES:
1. Source impedances greater than 10 kQ affect accuracy adversely because of input leakage.
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