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DS80C390

Dual CAN High-Speed Microprocessor

www.maxjm-iccom |
FEATURES

GENERAL DESCRIPTION

The DS80C390 is a fast 8051-compatible
microprocessor with dual CAN 2.0B controllers. The
redesigned processor core executes 8051
instructions up to 3X faster than the original for the
same crystal speed. The DS80C390 supports a
maximum crystal speed of 40MHz, resulting in
apparent execution speeds of 100MHz
(approximately 2.5X). An optional internal frequency
multiplier allows the microprocessor to operate at full
speed with a reduced crystal frequency, reducing
EMI. A hardware math accelerator further increases
the speed of 32-bit and 16-bit multiply and divide
operations as well as high-speed shift, normalization,
and accumulate functions.

The High-Speed Microcontroller User’s Guide and High-Speed
Microcontroller User’s Guide: DS80C390 Supplement must be

used in conjunction with this data sheet. Download both at:
www.maxim-ic.com/microcontrollers.

APPLICATIONS

Industrial Controls
Factory Automation
Medical Equipment
Automotive

Agricultural Equipment

Gaming Equipment

Heating, Ventilation, and
Air Conditioning

PIN CONFIGURATIONS

80C52 Compatible
High-Speed Architecture

4kB Internal SRAM Usable as Program/
Data/Stack Memory

Enhanced Memory Architecture

Two Full-Function CAN 2.0B Controllers
Two Full-Duplex Hardware Serial Ports
Programmable IrDA Clock

High Integration Controller

16 Interrupt Sources with Six External
Available in 64-Pin LQFP, 68-Pin PLCC

See page 29 for a complete list of features.

ORDERING INFORMATION

PART TEMP RANGE  PIN-PACKAGE
DS80C390-QCR 0°C to +70°C 68 PLCC
DS80C390-QCR+ 0°C to +70°C 68 PLCC
DS80C390-QNR -40°C to +85°C 68 PLCC
DS80C390-QNR+ -40°Cto +85°C 68 PLCC
DS80C390-FCR 0°C to +70°C 64 LQFP
DS80C390-FCR+ 0°C to +70°C 64 LQFP
DS80C390-FNR -40°Cto +85°C 64 LQFP
DS80C390-FNR+ -40°C to +85°C 64 LQFP

+Denotes a lead(Pb)-free/RoHS-compliant device.
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Note: Some revisions of this device may incorporate deviations from published specifications known as errata. Multiple revisions of any device
may be simultaneously available through various sales channels. For information about device errata, click here: www.maxim-ic.com/errata.
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DS80C390 Dual CAN High-Speed Microprocessor

ABSOLUTE MAXIMUM RATINGS

Voltage Range on Any Pin Relative to Ground..............coiiiiiiii e
Voltage Range on Vg Relative 1o Ground...... ...
Operating Temperature RANGE. ... ... e
Storage Temperature RANQGE. ... . ..o e
Soldering TeMPEratUre. .........u e

-0.3V to (VCC + 05V)
-0.3V to +6.0V
-40°C to +85°C
-55°C to +125°C
See IPC/JEDEC J-STD-020

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is
not implied. Exposure to the absolute maximum rating conditions for extended periods may affect device reliability.

DC ELECTRICAL CHARACTERISTICS (Note 10)

PARAMETER SYMBOL MIN TYP MAX UNITS
Supply Voltage Vce VRst 5.0 5.5 V
Power-Fail Warning Verw 4.10 4.38 4.60 V
Minimum Operating Voltage VRrst 3.85 4.13 4.35 \
Supply Current, Active Mode (Note 1) lcc 80 150 mA
Supply Current, Idle Mode (Note 2) lipLe 40 75 mA
Supply Current, Stop Mode (Note 3) Istop 1 120 pA
Supply Current, Stop Mode, Bandgap Enabled (Note 3) IspeG 150 350 A
Input Low Level Vi -0.5 +0.8 Vv
Input High Level ViH 2.0 Vcc +0.5 V
Input High Level for XTAL1, RST Vg2 0.7 x Vee Vce +0.5 V
Output Low Voltage for Port 1, 3, 4, 5 at o, = 1.6mA VoL1 0.45 Vv
Output Low Voltage for Port 0, 1, 2, 4, 5, RD, WR, RSTOL, PSEN,
and ALE at lo, = 3.2mA (Note5) Vorz 0.45 v
Output High Voltage for Port 1, 3, 4, 5 at lon = -50uA (Note 4) VoH1 2.4 V
QOutput High Voltage for Port 1, 3, 4, 5 at lon = -1.5mA (Note 6) Vorz 24 V
Output High Voltage for Port 0, 1, 2, 4, 5, RD, WR, RSTOL, PSEN, Vors 24 v
and ALE at lon = -8mA (Note 5, 7)
Input Low Current for Port 1, 3, 4, 5 at 0.45V (Note 8) I -55 pA
Logic 1 to 0 Transition Current for Port 1, 3, 4, 5 (Note 9) I+ -650 pA
Input Leakage Current for Port O (Input Mode Only) I -300 +300 A
RST Pulldown Resistance RRrst 50 170 kQ
Note 1: Active current measured with 40MHz clock source on XTAL1, Vcc = RST = 5.5V, all other pins disconnected.
Note 2: Idle mode current measured with 40MHz clock source on XTAL1, Vcc= 5.5V, RST = EA = Vss, all other pins disconnected.
Note 3: Stop mode current measured with XTAL1 = RST = EA = Vss, Vce = 5.5V, all other pins disconnected.
Note 4: RST = V¢c. This condition mimics operation of pins in 1/0 mode.
Note 5: Applies to port pins when they are used to address external memory or as CAN interface signals.
Note 6: This measurement reflects the port during a 0-to-1 transition in I/O mode. During this period a one-shot circuit drives the ports hard

for two clock cycles. If a port 4 or 5 pin is functioning in memory mode with pin state of 0 and the SFR bit contains a 1, changing
the pin to an I1/0 mode (by writing to P4CNT) will not enable the 2-cycle strong pullup. During Stop or Idle mode the pins switch to
I/O mode, and so port 2 and port 1 (in nonmultiplexed mode) will not exhibit the 2-cycle strong pullup when entering Stop or Idle

mode.

Note 7: Port 3 pins 3.6 and 3.7 have a stronger than normal pullup drive for one oscillator period following the transition of either the RD or

WR from a 0-to-1 transition.

Note 8: This is the current required from an external circuit to hold a logic low level on an I/O pin while the corresponding port latch bit is
set to 1. This is only the current required to hold the low level; transitions from 1 to 0 on an I/O pin also have to overcome the

transition current.

Note 9: Ports 1(in I/0 mode), 3, 4, and 5 source transition current when being pulled down externally. It reaches its maximum at
approximately 2V.
Note 10: Specifications to -40°C are guaranteed by design and not production tested.
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DS80C390 Dual CAN High-Speed Microprocessor

AC ELECTRICAL CHARACTERISTICS—(MULTIPLEXED ADDRESS/DATA BUS)

(Note 10, Note 11)

40MHz VARIABLE CLOCK
PARAMETER SYMBOL CONDITIONS MIN__ MAX MIN MAX UNITS

Oscillator Frequency 1/ tereL External oscillator 0 40 0 40 MHz

External crystal 1 40 1 40
ALE Pulse Width L 0:370 ucs ns
Port 0 Instruction Address or CEO-4
Valid to ALE Low tavi 0.125 ties - 5 ns
Address Hold After ALE Low tLLAx1 0.125 tyes - 5 ns
ALE Low to Valid Instruction In tLLv 0.625 tycs - 20 ns
ALE Low to PSEN Low tLeL 0.125 tycs - 5 ns
PSEN Pulse Width teLpPH 0.5 tyes - 8 ns
PSEN Low to Valid Instruction In teLiv 0.5 tyes - 20 ns
Input Instruction Hold After PSEN texix 0 0 ns
Input Instruction Float After PSEN texiz 0.25 tyes - 5 ns
Port 0 Address to Valid Instruction In taviv1 0.75 tyces - 22 ns
IF:]ort 2, 4 Address to Valid Instruction taviva 0.875 tycs - 30 ns
PSEN Low to Address Float trLAZ 0 0 ns

Note 11:

All parameters apply to both commercial and industrial temperature operation unless otherwise noted. The value tycs is a function

of the machine cycle clock in terms of the processor’s input clock frequency. These relationships are described in the Stretch Value
Timing table. All signals characterized with load capacitance of 80pF except Port 0, ALE, PSEN, RD, and WR with 100pF.
Interfacing to memory devices with float times (turn off times) over 25ns can cause bus contention. This does not damage the
parts, but causes an increase in operating current. Specifications assume a 50% duty cycle for the oscillator. Port 2 and ALE timing
changes in relation to duty cycle variation. Some AC timing characteristic drawings contain references to the CLK signal. This
waveform is provided to assist in determining the relative occurrence of events and cannot be used to determine the timing of
signals relative to the external clock. AC timing is characterized and guaranteed by design but is not production tested.
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DS80C390 Dual CAN High-Speed Microprocessor

AC SYMBOLS

The DS80C390 uses timing parameters and symbols similar to the original 8051 family. The following list of timing
symbols is provided as an aid to understanding the timing diagrams.

SYMBOL FUNCTION
Time

Address

Clock

Chip Enable

Input Data

Logic Level High
Logic Level Low
Instruction

PSEN

Output Data

RD Signal

Valid

WR Signal

No longer a valid logic level.
Tri-State

Nix|S|<|=m|o|v|—|r|z|o|Q|o|>|~

Figure 1. Multiplexed External Program Memory Read Cycle

4— tuww —P /

AN

tav. N

teLPH

truv —Pp
—P tur

t texiz
PLAZ

trxix
ADDRESS
AQ-A7

INSTRUCTION ADDRESS
IN AO-A7
— tavvi ——P
—— twwve ———P
PORT 2 ADDRESS A8-A15 OUT >< ADDRESS A8-A15 OUT

PORT 0

ADDRESS A16-A19 ADDRESS A16-A19

CEO0-3 N\ /
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DS80C390 Dual CAN High-Speed Microprocessor

MOVX CHARACTERISTICS (MULTIPLEXED ADDRESS/DATA BUS) (Note 12)

STRETCH
PARAMETER SYMBOL MIN MAX UNITS VALUES
Cst (MD2:0)
0.375 tmcs - 5 ns Cst=0
MOVX ALE Pulse Width tLHLL? 0.5 tmes-5 ns 1<Cst<3
1.5 tmes- 10 ns 4<Cst<7
Port 0 MOVX Address, CE0-4, tavLe 0(.)15;::2? -55 :2 1<C f:T =S 3
PCEO-4 Valid to ALE L : - —=S1=
CEO-4 Valid to o 1.25 tucs - 10 ns | 4<Csr<7
Address Hold After MOVX tLiaxe 0.25tmos-5 ns Csr =0
. 0.125 tyes - 5 ns 1<Cst<3
Read/Write tLiaxs
1.25 tmes- 5 ns 4<Cgr<7
_— . 0.5 tmes - 6 ns CST =0
RD Pulse Width tRLRH CST X tMCS ~10 ns 1< CST <7
- . 0.5 tmes - 6 ns Cs‘r =0
WR Pulse Width twiwH CST X tucs - 10 ns 1< CST <7
_ . 0.5 tmes - 20 ns Cst=0
RD Low to Valid Data In trLDV Cor X tyos - 25 s T<Cer<7
Data Hold After Read tRHDX 0 ns
0.25 tvcs - 5 ns CST =0
Data Float After Read trHDZ 0.5tmcs - 5 ns 1<Cst<3
1.5tucs-5 ns 4<Cst<7
0.625 tycs - 20 ns CST =0
ALE Low to Valid Data In tLov (Cs‘r + 0.25) X tmes - 20 ns 1<Cst<3
(Cst + 1.25) X tmcs - 20 ns 4<Cgsr<7
Port 0 Address, Port 4 CE, Port 5 0.75 twos - 26 ns Csr=0
. tavpvi (4CST + 0.5) X tmes - 30 ns 1<Cs7<3
PCE to Valid Data In
(4Cs'r + 2.5) X tmes - 30 ns 4<CsT<7
0.75 tmes - 30 ns Cst=0
Port 2, 4 Address to Valid Data In tavbv2 (4Cs‘|’ + 0.5) X tmes - 30 ns 1<Cst<3
(4Cs‘|’ + 2.5) X tmes - 30 ns 4<Cst<7
L 0.125 tmcs - 5 0.125 tyes + 10 ns Cst =0
ALE Low to RD or WR Low tLowe 0.25tmcs -5 0.25tpmcs + 10 ns 1<Cst<3
1.25 tmes- 5 1.25 tyes + 10 ns 4<Csr<7
Port 0 Address, Port 4 CE, Port5 | Obzgttms_ '1111 e SSCT =0 3
PCE to RD or WR Low AVIWLA DMES —=sT
2.5 tyes - 11 ns 4<Cst<7
L 0.375 tyes - 11 ns Cst=0
Port 2, 4 Address to or WR Low tavwi2 0.625tmcs - 11 ns 1<Cst<3
2.625 tycs - 11 ns 4<Cgr<7
Data Valid to WR Transition tavwx -8 ns
0.25 tyes - 8 ns Cst=0
Data Hold Aﬂerm High twHax 0.5tmcs - 10 ns 1<Cst<3
1.5 tmes- 10 ns 4<Cgr<7
RD Low to Address Float trAZ See Note 12
BB ~r WD L -5 +10 ns CsT=0
EPP%rﬂV\éRPglthtiZ:LE, Port4 CE twHLH 0.25tmecs - 7 0.25tmcs + 5 ns 1<Cst<3
1.25 tmes- 7 1.25 tpmes +10 ns 4<Cgsr<7

Note 12: All parameters apply to both commercial and industrial temperature operation. Csr is the stretch cycle value determined by the
MD2:0 bits. tucs is a time period shown in the tycs Time Periods table. All signals characterized with load capacitance of 80pF
except Port 0, ALE, PSEN, RD, and WR with 100pF. Interfacing to memory devices with float times over 25ns can cause bus
contention and an increase in operating current. Specifications assume a 50% duty cycle for the oscillator; port 2 and ALE timing
changes in relation to duty cycle variation. Some AC timing characteristic drawings show the CLK signal, provided to determine the
relative occurrence of events and not the timing of signals relative to the external clock. During the external addressing mode, weak
latches maintain the previously driven value from the processor on Port 0 until Port O is overdriven by external memory; and on Port

1, 2 and 4 for one XTAL1 cycle prior to change in output address from Port 1, 2, and 4.
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DS80C390 Dual CAN High-Speed Microprocessor

Figure 2. Multiplexed 9-Cycle Address/Data CEO-3 MOVX Read/Write Operation

Multiplexed Address/Data CE0-3 MOVX Read Operation (9 cycle shown for reference)
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Multiplexed Address/Data CE0-3 MOVX Write Operation (9 cycle shown for reference)
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DS80C390 Dual CAN High-Speed Microprocessor

Figure 3. Multiplexed 9-Cycle Address/Data PCEO-3 MOVX Read/Write Operation

[ @—MOVX Instruction Fetch —J>{€— Second Machine Cvcie —JP{€— Third Machine Cvcle —JP}— Fourth Machine Cycle —Jple—

Multiplexed Address/Data PCEO -3 MOVX Read Operation (9 cycle shown for reference)
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Muitiplexed Address/Data PCE0 -3 MOVX Write Operation (9 cycle shown for reference)
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DS80C390 Dual CAN High-Speed Microprocessor

Figure 4. Multiplexed 2-Cycle Data Memory PCEO-3 Read or Write
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Figure 5. Multiplexed 2-Cycle Data Memory CEQ-3 Read

LAST CYCLE FIRST SECOND
[€— OF PREVIOUS —P{€¢—— MACHINE —P{€—— MACHINE — {4~ msmucnou —>
INSTRUCTION CYCLE CYCLE MACHINE CYCLE

[€———— MOVXINSTRUCTION —
Ic1|cz|cs|<:4|c1|cz|c3|c4|c1lcz|03|a|c1|czlc3|c4|

CLKH l | | | | |
N.E[_ H | '
FS'EN[—‘ |

H’f%

PRy Py EEp—— Spu—

I
I

[]

1
1 [}
1 ] [} 1
: : ' s
RD AND WR ! ! vt : P!
[] [} ] ] 1 |

PORT 0 HAMH 5057 —(ao-A%—DoD7 s —00D71 1 XA0-ATY—
t + [ ] 1 ]
] t ] 1 ] 1
MOVX 'NSTR ADDRESS { ! NEXTINSTR. ADDR. | MOVX DATA ADDR. k HE
l l ; ! ! ! ] 1 Iﬂ(’VU(’!EIUD CM\17\
o MOVX INSTR. NEXT INSTR. READ P
' 1] 1]
port2 X | ABAI5 X AsAls X AeAas 1 X ABA15
] H T [ M 1 T 1
PR - |
[] [] []
(]
PORT 4 ADDRESS _ ) A16-A19 X A16-A19 X A16-A19 ) D

8 of 53



DS80C390 Dual CAN High-Speed Microprocessor

Figure 6. Multiplexed 2-Cycle Data Memory CEOQ-3 Write
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Figure 7. Multiplexed 3-Cycle Data Memory PCEO-3 Read or Write
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DS80C390 Dual CAN High-Speed Microprocessor

Figure 8. Multiplexed 3-Cycle Data Memory CEO-3 Read
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| A\ Lo
t . .
MOVX INSTR. pl MOVX DATA ADDR. MOVX WRITE DATA
ADDR. P P i
| i MOVXINSTR. | NEXT 'NSTR':RF:AD IR
PORT2 X | ABA1sS i X1 ABA15S 1 X1 AB-A15 i X1 ABA15
[ R T Ty
| (]
PORT 4 - CE0-3 i ] i | | ! !
i i i i
PORT 4 ADDRESS )} A16-A19 X A16A19 X A16-A19 X A16-A19
Figure 9. Multiplexed 3-Cycle Data Memory CEO-3 Write
NEXT
LAST CYCLE FIRST SECOND THIRD INSTRUCTION
[€-OF PREVIOUS -P{€— MACHINE —Pi€— MACHINE —P{€— MACHINE —Pi&""\iacHiINE P
INSTRUCTION CYCLE CYCLE CYCLE CYOLE

|€————— MOVXINSTRUCTION ——
| c1]|c2|ca|ca|ci|ca|ca|ca|ct]|cz|cs|ca|ct|ca|cs|ca|ct|cz|cs|ca]
CLK

i L]
[] 1)
i ' i
: : FE 1 : : : :
WR | ! R
[ | : [ [ |
P —\ L ; i —
porta D} S Eon L ) WG
! | T & 1 :
! | [ [
P i
MOVXINSTR. | NEXT INSTR. ADDR.T: MOVX DATA ADDR. MOVX WRITE DATA
ADDR. P N N
i i MOVXINSTR | wy NEXTINSTR.READ L
1 T T T
PoRT2 W | A8A15 | ABA15 1 X1 AB-A15 TN ABATS
orr2 X X s X
PORT 4-CE03 | ! I 1 | E
| H i 1
1
PORT 4 ADDRESS ) At6A19 X A6A19 X A16-A19 X A16-A19
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DS80C390 Dual CAN High-Speed Microprocessor

Figure 10. Multiplexed 9-Cycle Data Memory PECO-3 Read or Write

" ADDRESS
]

LAST FIFTH THRU
INS' UCTION
[ SEE: i AT i WS e WCHE i M i G i witie i T
| MOVX INSTRUCTION >
|c1]cz|c3| C4|C1 [cz|cs|c4|c1|czlc3|<:4|c1|cz|cs|04|c1|cz |C3|C4|C1"~~"~~~~C3 |C4| C1|C2|C3|C4| c1|c2|c3|c4|
ooy
= - H i ' T |
e[ H ' I RN i
: : : : : : 1t 3 3 ] [
F§ET4| HIH | I i I HH HH A HR
[ |1 [ I 1 e
I 14 11 [ [E
RO OR WR 1 1 B R 1 Q\ HRERE
i i K i :E E i | ] MOVX input data iatched by processor
rosro Moy Y B D)
i1 A TlA i A {
MOVX INSTRUCTION NEXT '] MOVXDATA MOVX READ DATA
ADDRESS INSTRUCTION 11 ADDRESS OVX WRITE DATA

H MOVX

i yyINSTRUCTION
!

1

QU N TS PIGHPODEDEVEQEgY o FpEY

PORT 2 >:<| AB-A1S .):(- AB-A15 :>:<E AB-A15 R p IEE
! 1 ! HE » 9 :
Ponn-tiﬁ'_é—l m [i i 2 i
PORT 5-FCEGS | ' b [
: ! : N !
I t ]
PORT 4 ADDRESS : A16-A19 )k A16-A19 ):( A16-A19 R ):( A16-A19
Figure 11. Multiplexed 9-Cycle Data Memory CEO-3 Read
cvt:ALséTOF FIRST F'FETSJT”,T v ms*r':a%)gnON
(€ S i A i e e T i T i ST i il bl T
| MOVX INSTRUCTION g
| c1|c2|c3| c4|c1|c2|c3|ca|c1|c2|c3| calct|c2|c3|ca| c1|c2|c3| ca|ct-c3 |ca| c1]c|ca|ca| c1|c2|ca c4|
e LML
[l | : : : ] H ! '
el L | e HE
me T[T [ (N
ot [ [ ! Movx input data latched by processor
L B L : i
AND "t [ 1 : 1 [
WR ! ! I 1 : ! | : H

"
L
1
[
PORT 0 AO-AT —< Z D0-07 : 1 Do-07
t T Ay T | : ! | |
LA i '4« . A P
MOVX INSTRUCTION | | 1!l MOVXDATA MOVXREADDATA | ||
ADDRESS :INSTRUCTloN ] : 1 ADDRESS [
ADDRESS T P
MOVX NEXT INSTRUCTION v
{ 1 INSTRUCTION READ Lot
t1 o +
/T N\ 1 U H H 1 ;
PORT 2 X: AB-A15 .Xl na1s DX AB-A15 Q% DXt AsAt1S
[ R HEY T
PORT4-" 1 |.'I ’: I:l
CEO-3 ! | LW, ¥
1 [} L S 8 !
! A : A : % 3 '
T T
P%%Lg; ! \ | \ ! MOVX DATA MEMORY CHIP ENABLE !
1 : : PROGRAM MEMORY CHIP ENABLE !
! ]
PORT 4 "\! U g . A1S
ADDRESSX A16-A19 X A16-A19 X A16-A19 22 22 X A16-A1
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DS80C390 Dual CAN High-Speed Microprocessor

Figure 12. Multiplexed 9-Cycle Data Memory CEOQ-3 Write

LAST FIFTH THRU
CYCLE OF FIRST EIGHTH INSTRUCTION
MACHINE MAGHINE MACHINE MACHIME MACHINE
I*,N';E*,:‘{,'g;’,gN* CYCLE it CYCLE e CYCLE it CYCLE >ie “"c“'"E >ie CYCLE »i€ MéfgﬂgE >
| MOVX INSTRUCTION
|c1|c2|c3| ca|c1|c2|cs|ca|c1|c2|c3|ca|ct|cz|cs|cs| c1|c2|ca|ca|cr--c3|c4| c1|c2ca |c4| c1[c2|c3 [c4|
ck [
T bt . i | = |
w1 H k l R L
| 1 [ [ ¢ | R
'PS'E‘Nl 1 | i [ H HH e R
1 i 1 " i I T
] ) i "t ] : :
WR 11 R v 1 R
1 I I ' . . e
i I Y i e i —
PoRTO_ex) @ @ (oor) roaT )z SRR EEE | DKeom)—Goor
I A e A i
P th b
MOVX Ag:g;ggscnou wstRoeron | |14 MOVX DATA MOVXWRITEOATA | | |
ADDRESS ! R
i MOVX i NEXTINSTRUCTION R
t INSTRUCTION READ : : :
I ,
/T ) | 1 /T ! /"
PORT 2 X: AB-A15 :Xu AB-A1S ,>:<i AB-A15 22 22 E>:<E AB-A15
K H
PORT4-CED-3 | l | ! | ! I H [
: | : LS :
(] : ! »B :
PORT 5 - PCEG3 i ! E % '
1
| 1 1 !
) U U
PORT 4 ADDRESS (" A16-A19 X A16-A19 X A16-A19 22 Zz X A16-A19
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DS80C390 Dual CAN High-Speed Microprocessor

ELECTRICAL CHARACTERISTICS—(NONMULTIPLEXED ADDRESS/DATA BUS)
(Note 13)

PARAMETER SYMBOL | CONDITIONS 40MHz VARIABLE CLOCK | \7sg
MIN MAX MIN MAX
. External oscillator 0 40 0 40
Oscillator Frequency 1/tcicL External orystal 1 20 1 20 MHz
PSEN Pulse Width trLPH 0.5 tyes - 8 ns
PSEN Low to Valid Instruction In teLiv 0.5 tycs - 20 ns
Input Instruction Hold After PSEN texix 0 0 ns
. ===t See MOVX

Input Instruction Float After PSEN texiz Characteristics | ™S
Port 1 Address, Port 4 CE to Valid

Instruction In tavive 0.75 tycs - 22 ns
IF;ort 2, 4 Address to Valid Instruction taviva 0.875 tyes - 30 ns

Note 13: All parameters apply to both commercial and industrial temperature operation unless otherwise noted. The value tycs is a function of
the machine cycle clock in terms of the processor’s input clock frequency. These relationships are described in the Stretch Value
Timing table. All signals characterized with load capacitance of 80pF except Port 0, ALE, PSEN, RD, and WR with 100pF. Interfacing
to memory devices with float times (turn off times) over 25ns can cause bus contention. This does not damage the parts, but causes
an increase in operating current. Specifications assume a 50% duty cycle for the oscillator. Port 2 and ALE timing changes in relation
to duty cycle variation. Some AC timing characteristic drawings contain references to the CLK signal. This waveform is provided to
assist in determining the relative occurrence of events and cannot be used to determine the timing of signals relative to the external
clock.

Figure 13. Nonmultiplexed External Program Memory Read Cycle

teLen —ﬂ:
PSEN /L truv —Pt gy

| texz | 4—
texix —Pp |<—
\ 4 INSTRUCTION 1>>
PORT 0 > q N 2
— twvi ——p
— taz ———P
PORT 2 ADDRESS A8-A15 OUT ><\DDRESS A8-A15 OUT
PORT 4 ADDRESS A16-A19 ADDRESS A16-A19
4
PORT 1 ><\ ADDRESS AG-A7 OUT ><
- X
PORT 4 \ /
CE0-3 _A
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DS80C390 Dual CAN High-Speed Microprocessor

MOVX CHARACTERISTICS (NONMULTIPLEXED ADDRESS/DATA BUS)

STRETCH
PARAMETER SYMBOL MIN MAX UNITS VALUES
Csr (MD2:0)
_— . 0.5 tmcs- 6 Cst=0
RD Pulse Width tRLRH CST X tucs - 6 ns 1< CST <7
—= . 0.5 tMCS -6 Cs‘r =0
WR Pulse Width twiwn Cor X tucs - 6 ns 1<Csr<7
_ . 0.5 tmes - 20 Cst=0
RD Low to Valid Data In trLov Cer X tucs - 25 ns 1<Cer<7
Data Hold After Read trRHDX 0 ns
0.125 tMCS -5 CST =0
Data Float After Read trRHDZ 0.375tmcs - 5 ns 1<Cst<3
1.375 tmes- 5 4<Cst<7
Port 1 Address, Port 4 CE, Port 5 0.75 tues - 26 Csr =0
. tavbvi (4Cst + 0.5) X tmcs - 30 ns 1<Cst<3
PCE to Valid Data In
(4Cs'|' + 2.5) X tmes - 30 4<Cgr<7
0.75 tMCS -30 Cs‘r =0
Port 2, 4 Address to Valid Data In tavovz (4Cst + 0.625) X tmes -30 | ns 1<CsT<3
(4Cs'|' + 2.625) X tmes - 30 4<Cst<7
Port 0 Address, Port 4 CE, Port 5 t %28 tucs - 11 o SSCT =0 3
PCE to RD or WR Low ALY = =—=ST=
2.5 tmes - 11 4<Cst<7
L L 0.375 tmcs - 11 CST =0
Port 2, 4 Address to RD or WR Low tavwi2 0.625tpcs - 11 ns 1<Cs7<3
2.625 tycs - 11 4<Cst<7
Data Valid to WR Transition tavwx -8 ns
_ 0.25 tMCS -8 CST =0
Data Hold After WR High twhax 0.5tpmes - 10 ns 1<Cst<3
1.5 tmes- 10 4<Cst<7
_ — . -5 10 Cst=0
Ecl?rtog VS/SEHL%E;O ALE, Port 4 CE or twHLH 0.25tyecs -7 0.25 tyes + 10 ns 1<Cst<3
1.25 tmes -7 1.25 tyes + 10 4<Cst<7
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DS80C390 Dual CAN High-Speed Microprocessor

Figure 14. Nonmultiplexed 9-Cycle Address/Data CEO-3 MOVX Read/Write Operation

Non-Multiplexed Address/Data CE0-3 MOVX Read Operation (9 cycle shown for reference)
Fifth Through Eighth

| @—MOVX Instruction Fetch —J}e— Second Machine Cycle —JP{€—  Third Machine Cycle —JP|— Fourth Machine Cycle —J@—  Machine Cycde ~—JP[€— Ninth Machine Cycle —P»|
_9_8_8_2_9 _8_8_9_9_ o~_8_2_9_8_8_9_9..... ...,8_9_9_8_8_9_9_8_

A A A AW A AW AV AW AN AW AW AW AW AW AN AN AN o W AV AWAVAVAYAWAN
TPHPL TPLPH A TAVDV1 '

ﬂu +“—P
PSEN TPHRL ] —R ]
i @{TPLV [P TPHAV < STRLRHG, — P> l—— TWHCEH —— P
« «
@ TRV TRHDZ
TAVWL1 » TRHDX
] Y& DATAN
L TAVWL2 ! -
PORT 2 ADDRESS A8-A15 | X | ADDRESS A8 - A15 X & X
TAVIV2 > TAVDV2 P
Pe— 3
PORT4-CE03| |\ TR » / \
K
PORT 4-ADDRESSX | ADDRESS A16 - A19 ADDRESS A16 - A19 X & X
PORT 1 ADDRESS AQ — A7 ADDRESS A0 — A7 2 X X

Non-Multiplexed Address/Data CE0-3 MOVX Write Operation (9 cycle shown for reference)

| @—MOVX Instruction Fetch —J»{€— Second Machine Cycie —JP{€—  Third Machine Cvcle —JP>}€— Fourth Machine Cvcie —Jpj— _“shn&:onov.mm_mé —Pi€— Ninth Machine Cvcle — P

_9 _oN_OQ_oA_Q _8_8_9_ 9_ o~_ 8_ 2_9 _ o~_0u_9_9.....................A.8_ 9_9_ o~_ 8_9_9 _ 8_
VAV AN AW AW AW AV AW AW AW AW AW AW AW AW AN AN A WA AWAWAWAWAWAN
TPHPL TPLPH ' NN NN
PSEN
. TPHRL >4 TRLRH
_.%_.2 P TPHAV Tavwx |<— |1'_A| TWHCEH — ]
WR rPxiz P | — y » N A
TPXIX P I X < TWHaX VV_
/
PORT O INSTR. IN X & PROCESSOR DATA OUT
TAVIVY R FUVYY P N
PORT 2 ADDRESS AB — A15 ADDRESS A8 - A15 X & X
TAVIVZ > TAVWL2 P
e— =S
PORT4-CE03| |\ . > Fo\_
PORT 4-ADDRESSX | ADDRESSA16-A19 X ADDRESS A16 — A19 X & X
PORT1 J ADDRESS AO-A7 ADDRESS A0 - A7 X 2 X
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DS80C390 Dual CAN High-Speed Microprocessor

Figure 15. Nonmultiplexed 9-Cycle Address/Data PCEO-3 MOVX Read/Write Operation

Non-Multiplexed Address/Data PCEO -3 MOVX Read Operation (9 cycle shown for reference)
Fifth Through Eighth

[ @—MOVX Instruction Fetch —JP}€— Second Machine Cycle —JP{€—  Third Machine Cvcle —JP{€— Fourth Machine Cycle —Pl@— "Machine Cycle = —P{@— Ninth Machine Cvcie —J»|
_9_o~_8 9_9 _8_8_9_9_8_ 8_9_9_8_8_9_9 ....................... 8_9_9_8_8_9_9_8_
XTAL1

TPHPL 9| ¢ TPLPH P}
&N #A TPHRL i N 3:%”
TWHCEH ——

P
_. TPLIV [ TPHAV
D rPxiz P y W % A TRHDZ
TPXIX P TAVWLA > «C &IRHDX
PORT 0 INSTR. IN X X DATAN @
‘ TAVIV1 ' TAVWL2 '
porT2 X | ADDRESsA8-A15 | ] ADDRESS A8 - A15 & & X
TAVIV2 »| TAVDV2 - » D
PORT4-CE03| |\ 4 X \
PORT 4-ADDRESSX | ADDRESS A16 - A19 ADDRESS A16 - A19 X & X
I
PORT 5 - PCE03 \ R /
XK
PORT1 X  ADDRESS A0 -A7 ADDRESS A0 — A7 R & X

Non-Multiplexed Address/Data PCEQ -3 MOVX Write Operation (9 cycle shown for reference)

[€—MOVX instruction Fetch —J»|— Second Machine Cycle —JP{@—  Third Machine Cycle —JP{«— Fourth Machine Cycle —Pld— mﬁng.:ono.‘mo_.m_s —Pi— Ninth Machine Cycle —Pp]

_9_3_8_9_9 _o~_8_9_9_o~_ 8_9_9_8_8_9_9 ....................... 8_9_9_8_8_9_9_8_
AV Al AW AW AW AW AW AW AW AW AW AW AW AW AN AN AW AW AW AW AW AWAWAN
TPHPL TPLPH » D
PSEN FA >l KOS
3 TPHWL TRLRH
_’._.v_.z @P| TPHAV Tawx |<¢—p I.V_A‘ TWHCEH —— P
WR rPxiz P | — ) NN A
TPXIX P — «C K« < TWHOX
PORTO INSTR. IN { X & PROCESSOR DATA OUT
PRI > TAVWL1 P
port2__ X' | ADDRESsAB-ats | X ADDRESS A8 - A15 X & X
L < TAVWL2 > »
PORT 4-CEG3 | 4 XK \
PORT 4-ADDRESS} | ADDRESS A16 -A19 ADDRESS A16 - A19 & & X
PORT 5 - PCEO-3 \ » »
« «
PORT1 ) ADDRESS A0 -A7 ( ADDRESS AQ ~ A7 X & X
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DS80C390 Dual CAN High-Speed Microprocessor

Figure 16. Nonmultiplexed 2-Cycle Data Memory PCEO -3 Read or Write

LAST CYCLE FIRST SECOND
|€— OF PREVIOUS —»|€—— MACHINE —{€—— MACHINE — {4~ INSTRUCTION —»
INSTRUCTION CYCLE CYCLE MACHINE CYCLE

|€———— MOVX INSTRUCTION ——
| c1|c2|ca|ca|ci|ca|ca|calct|ca|ca|calct|ca|eca]|cel

LU
B

CLK

FE

e/
[%2]
m|
Z

RD AND WR i i
] ] ]
DO-D7 H—} (oD
PORT 0 :>:_—§—<:> E \_/I ! :
' [ ' ] ] ]
MO\i/X lINSTR ADDRESST: NEXT INSTR ADDR. Tmovx i
o ! 1 HE 1
Lot MOVX INSTR. | NEXT INSTI‘Q R i
! I 1 ! i ! |
PORT 2 )( T A8AIl5 ! )K ; A8-A15 ! ):( ):(
| HE ] HE !
PORT 4 - CE0-3 i l E i f i . i
PORT 5- PCE03 | ! ! !
] 1 ] N ]
1 [} ]
PORT 4 ADDRESS _ X A16-A19 W A16-A19 X A16-A19 X A16A19
Figure 17. Nonmultiplexed 2-Cycle Data Memory CEO-3 Read
LAST CYCLE FIRST SECOND
|€— OF PREVIOUS — | ¢—— MACHINE ——P{€¢—— MACHINE — |~ INSTRUCTION —>]
INSTRUCTION CYCLE CYCLE MACHINE CYCLE

|[€———— MOVXINSTRUCTION —
| c1|ca|cs|ca|ct|ca|ca|calct|ca|ca|cal|et|ca|ca|ecal

1 |
P'SENl I l [ [ I l P | ! P |
T I [ [
[ [ [ |
RDandWR 1 1 R R 1
I (I i i
PORT 0 : : : : DO-D7
: P
T D

4
- gz___

] ]
l ] [}
MOVX INSTR. ADDRESS INSTR.ADDR. | MOVX P
HE f 1 v [
] ] 1 1 ] ] ]
: ! MOVX INSTR ! NEXT INSTB READ i .
1 I 1 ] 1 ] i
PORT 2 :)( ! AB-A15 D AB-A15 ! ! AB-A15 Y| AsA15
] /1 — 1N—t |
] 1 ] ] ] ] ] 1
PORT 4-CE03 | l b I ] 1]
1 ] ] ] 1 ] ] 1
PORT 5-PCE03 | | P oo o
PORT 4 ADDRESS :):( | A16-A19 h & A16-A19 X A16-A19 4 A16-A19
] []
PORT 1 ):< AO-A7 ):( A0-A7 X AO-A7 X AO-A7
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DS80C390 Dual CAN High-Speed Microprocessor

Figure 18. Nonmultiplexed 2-Cycle Data Memory CEO-3 Write

LAST CYCLE FIRST SECOND
|€— OF PREVIOUS — | €¢—— MACHINE —{€—— MACHINE — {4~ INSTRUCTION —>
INSTRUCTION CYCLE CYCLE MACHINE CYCLE

|€———— MOVXINSTRUCTION —
| c1|ca|cs|ca|ci|ca|ca|calct|ca|es|ea]et|ca|cs]|ecal
CLK

DO-A7

MOVX INSTR. ADDRESS

[ [

DATA ADDR.

1 .
1 ] 1 1
b MOVX INSTR. | NEXT INSTR. READ l
1 ! —+ ™!
porT2 W | ABAI5S 1 NI ABAIS TX T AsATs X AB-A15
1 T ] (] T 1 t T ] H
PORT 4-CE0-3 | I i ! ‘ ! l I :I |
— i— — —
PORT 5-PCE03 | i a 5 o ol
+ T ] t ] Tt
PORT 4 ADDRESS :):( [ A1B-A19 ):( ' A16-A19 X ! A16-A19 X! A16-A19
T 1 1] - T
PORT1 W AO-A7 X AO-A7 X AO-A7 )}( AO-A7

Figure 19. Nonmultiplexed 3-Cycle Data Memory PECO-3 Read or Write

NEXT

LAST CYCLE FIRST SECOND THIRD INSTRUCTION
|€-OF PREVIOUS P{€— MACHINE —P{€— MACHINE —p>{€— MACHINE —Pi&-""yiacine P
INSTRUCTION CYCLE CYCLE CYCLE CYCLE

|€————— MOVXINSTRUCTION ——
| c1]c2|ca|ca|cr|cz|ca|ca|ct|ca|ca]|ca|ct|ca|ca|ca|ct|ca|ca|cal

Ui
o,

————f————)

———-oe ool

Il 1
] [}
[} [}
| ] 1 }
i I |\ [} [} 1
T T L T
RDORWR | bl bl P |
‘ ~y — | I
PORT 0 — DO-A7 }—t u'( < DO-A7 > HE : DO-A7
o 1 [ L
MOVX INSTR. | NEXT INSTR.T ! MOVX DATA LIEHEE
ADDRESS ! ADDR. ! ADDR. MOVX READ DATA
P . NEXT INSTR;
{ 1y MOVXINSTR. ! READ | v MOVX WRITE DATA
PORT2 X | ABAIS | X; AsAts | X AB-A15 | X AAt5
™1
[ ] [l | 10 [
PORT 4 -CE0-3 | ] :I [ ! o
PORT 5-PCE03 | | P | P
(1 H
PORT 4 ADDRESS X | Ate-A19 X1 A16A19 X A16-A19 X1 A16-A19
] ! [} 1
PORT 1 N D G D ¢ AO-A7 __A0AT
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DS80C390 Dual CAN High-Speed Microprocessor

Figure 20. Nonmultiplexed 3-Cycle Data Memory CEO-3 Read

NEXT
LAST CYCLE FIRST SECOND THIRD INSTRUCTION
|€-OF PREVIOUS P{€— MACHINE —Pi€— MACHINE —p{€— MACHINE —Pi€- MACHINE |

INSTRUCTION CYCLE CYCLE CYCLE CYCLE

|€————— MOVX INSTRUCTION ——
| c1]c2|c3|ca|ci|c2|cs|ca|ct|ca|ca|cact|ca|ca|ca]ci|ca|ca]|ca|

e

|
H
|

PPN SR P P

P ORI . 1.
cmpeccedeeed-

[RPUPUREN AR S

]
1 1
— i i
PORT 0 DO-D7 4 D0-D7 1 DO-D7
¢t EXT INSTR. 4! E ? P
MOVX INSTR. ADDRESS ADDR. ! MOVX DATA ADDR. MOVX WRITE DATA
]
]

Pre=mm = o e e

T

1 e
'

l NEXT INSTR. READ l
1

el Z -

drede ) m————

i
i l MOVX IN
0
]
t

.><--___

H i
PORT 2 AB-A15 A8-A15 | X | A8-A15 A8-A15
X, iy M
PORT 4~ ) : I i ] ; !
]
(| | [ [
/1 T /1 LT
PORT 4 ADDRESS ):( i A16-A19 X: A16-A19 X : A16-A19 X : A16-A19
]
PORT 1 : AO-A7 ):( AO-A7 )i( AO-A7 )i( A0-A7
Figure 21. Nonmultiplexed 3-Cycle Data Memory CEO-3 Write
NEXT
LAST CYCLE FIRST SECOND THIRD INSTRUCTION
[€-OF PREVIOUS Pt€— MACHINE —Pj{€— MACHINE —P}€— MACHINE —Pi€ MACHINE
INSTRUCTION CYCLE CYCLE CYCLE CYCLE

|€————— MOVX INSTRUCTION ——— |
| c1|ca|ca|ca|ci|c2|ca|ca|ct|ca|ca|ca|ct|c2|cs|ca|cti|ca|ca|ca]

CLK
P b I ! R I
S5&EN [ ] [ [ ] T 1
Gl [ S W : IR
i T i | i ———
WR 1+ 1 I o g
o I HE H N I
] 1 M 1 ] M ] 1 ] 1 1 1 ]
porro - = 4 o (o
]
! ! 1 ] [ ] ] T 1 ]
MOVX INSTR. ADDRESS | | | NE’;L:S‘STR' i 1 MOVX DATA ADDR. { R
A P . 1 MOVX WRITE DATA
s MOVX INSTR. | y NEXT INSTR. READ o
PORT 2 : i ABAIS | X1 ABAI5 : i A8-A15 l):(l A8-A15
1 L
[ HER R R [
]
PORT 4 - CE0-3 5 | i' | | 3 [ : |
o \ b \ P R MOVX DATA MEMORY CHIP ENABLE
I — i PROGRAM MEMORY CHIP ENABLE
| + + .
PORT 4 ADDRESS X | A16-A19 X aeats X A16-A19 X1 A16-A19
PORT 1 X AO-A7 X AO-A7 X AO-A7 )( AQ-A7
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Figure 22. Nonmultiplexed 9-Cycle Data Memory PCEO-3 Read or Write

LAST FIFTH THRU NEXT
CYCLE OF EIGHTH INSTRUCTION
MAGHINE MAGHINE MACHINE MACHINE MACHINE
[ prevous ik VITIE i N DIE TR P T P wenne Bid T P oD
I< MOVX INSTRUCTION H
| c1|c2|c3|ca|ct|cz|cs|cs|cifcz|cs|ca |c1|c2|c3|cal ct|cz|ca|ca c1--c3 [c4| cr|c2|ca|ca| c1|czc3 [ca|
gEpEpEpn
= o - e
[ :ul : : I : ] (] : ] 1t
- ot I (] ! 1 11
IﬁORW_RE% .:f Eii I l<\ :::
1
i I P I'——i—Q—Imovx INPUT DATA LATCHED BY PROCESSOR
-\: ! /—4-\: 1 /—L\: ] ] \ P
PORTO Y po-7 31 Do-07 1 Y N RPN P -
/EE \ .,{|§ ! \ /EE /22 22 L ':/‘: N\
HEH ' . N RN
MOVX INSTRUCTION tNSTNR%éTT'ON . ! | MOVXDATA MOVX READ DATA R
ADDRESS ADDRESS ! ! ADDRESS MOVX WRITE DATA < ! i i
i MOVX NEXT INSTRUCTION e
: : INSTRUCTION READ : : :
' A , Ny
PORT 2 : L ABALS EXI ABA1S | : : AB-A15 22 22 :X: AB-A15
N o T ik
[ HiEH 2 % HE)
PORT 4-CEOS ! 1 i A [
S -} i
PORT5-PTEDS | | b | 23 [
3 1 b E | N '
PORT 4 ADDRESS X 1: A16-A19 Xi A16-A19 Xi A16-A19 22_2z XE A16-A19
U U U 1
PORT 1 ADDRESS >.<l AG-A7 X AG-AT X AO-AT 22 22 N__AAT
Figure 23. Nonmultiplexed 9-Cycle Data Memory CEO-3 Read
LAST FIFTH THRU
CYCLE OF SECOND THIRD FOURTH EIGHTH msmucnon
CHiNE MACHINE MACHINE MACHINE MACHINE
I‘:Ngﬁﬁ‘ggﬁg,‘* Mgvcuz Pl W P CYCLE »ie CYCLE it N CHINE »ie CYCLE »i¢ M CHINE >
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Figure 24. Nonmultiplexed 9-Cycle Data Memory CEO-3 Write
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EXTERNAL CLOCK CHARACTERISTICS

PARAMETER SYMBOL MIN MAX UNITS
Clock High Time tohex 8 ns
Clock Low Time toLex 8 ns
Clock Rise Time teLcH 4 ns
Clock Fall Time tereL 4 ns

Figure 25. External Clock Drive
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SERIAL PORT MODE 0 TIMING CHARACTERISTICS

PARAMETER SYMBOL CONDITIONS TYP UNITS
. . SM2 = 0:2 clocks per cycle 12 toroL
Serial Port Clock Cycle Time txe SM2 = 1:4 clocks per cycle 4 oo ns
Output Data Setup to Clock Rising tauxH SM2 = 0:12 clocks per cycle 10 torol ns
SM2 = 1:4 clocks per cycle 3 toict
Output Data Hold from Clock Rising txrax M2 = 0:12 clocks per cycle 2 tora ns
SM2 = 1:4 clocks per cycle telol
Input Data Hold After Clock Rising tyiox SM2 = 0:12 clocks per cycle foot ns
SM2 = 1:4 clocks per cycle 0
- . SM2 = 0:12 clocks per cycle 11 toro
Clock Rising Edge to Input Data Valid txrov SM2 = 1:4 clocks per cycle 2 te ns
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Figure 26. Serial Port 0 (Synchronous Mode)
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POWER-CYCLE TIMING CHARACTERISTICS

PARAMETER SYMBOL TYP MAX UNITS
Crystal Startup Time (Note 14) tesu 1.8 ms
Power-On Reset Delay (Note 15) toor 65,536 tocl

Note 14: Startup time for crystals varies with load capacitance and manufacturer. Time shown is for an 11.0592MHz crystal manufactured by
Fox Electronics.

Note 15: Reset delay is a synchronous counter of crystal oscillations during crystal startup. Counting begins when the level on the XTAL1 input
meets the Vy; criteria. At 40MHz, this time is approximately 1.64ms.

Figure 27. Power-Cycle Timing
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PIN DESCRIPTION
PIN

LQFP PLCC NAME FUNCTION
8,22,40, | 17,32, 51,
56 68 VCC +5V
9, 25, 41, 1, 18, 35, - -
57 59 GND Digital Circuit Ground
Address Latch Enable, Output. When the MUX pin is low, this pin
outputs a clock to latch the external address LSB from the
multiplexed address/data bus on Port 0. This signal is commonly
46 57 ALE connected to the latch enable of an external transparent latch. ALE

has a pulse width of 1.5 XTAL1 cycles and a period of four XTAL1
cycles. When the MUX pin is high, the pin will toggle continuously if
the ALEOFF bit is cleared. ALE is forced high when the device is in a
reset condition or if the ALEOFF bit is set while the MUX pin is high.
Program Store Enable, Output. This signal is the chip enable for
45 56 PSEN external ROM memory. PSEN provides an active-low pulse and is
driven high when external ROM is not being accessed.

External Access Enable, Input. This pin must be wired to GND for

47 58 EA .
proper operation.
Multiplex/Demultiplex Select, Input. This pin selects if the
26 36 MUX address/data bus operates in multiplexed (MUX = 0) or demultiplexed

(MUX = 1) mode.

Reset, Input. The RST input pin contains a Schmitt voltage input to
recognize external active-high reset inputs. The pin also employs an
2 11 RST internal pulldown resistor to allow for a combination of wired-OR
external reset sources. An RC circuit is not required for power-up, as
the device provides this function internally.

Reset Output Low, Output. This active-low signal is asserted:
When the processor has entered reset through the RST pin,

During crystal warmup period following power-on or stop mode,
During a watchdog timer reset (2 cycles duration),

During an oscillator failure (if OFDE = 1),

Whenever Vec < VgsT.

23 33 XTAL2 XTAL1, XTAL2. Crystal oscillator pins support fundamental mode,
parallel resonant, and AT-cut crystals. XTAL1 is the input if an

3 12 RSTOL

external clock source is used in place of a crystal. XTAL2 is the

24 34 XTAL1 output of the crystal amplifier.

55 67 ADO/D0O —_ .

54 66 AD1/D1 ADO0-7 (Port 0), /0. When the MUX pin is wired low, Port 0 is the
multiplexed address/data bus. While ALE is high, the LSB of a

53 65 AD2/D2 i i o

52 64 AD3/D3 memory address is presented. While ALE falls, the port transitions to

a bidirectional data bus. When the MUX pin is wired high, Port 0

2(1) gg ﬁggjgg functions as the bidirectional data bus. Port 0 cannot be modified by
software. The reset condition of Port 0 pins is high. No pullup

49 61 AD6/D6 resistors are needed.

48 59 AD7/D7
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