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The High-Speed Microcontroller User’'s Guide must be
used in conjunction with this data sheet. Download it

at:

Data sheets
overviews, and electrical specifications, whereas the
user's guide contains detailed

80C32-Compatible

8051 Pin and Instruction Set Compatible
Four 8-Bit I/0O Ports

Three 16-Bit Timer/Counters

256 Bytes Scratchpad RAM

Addresses 64kB ROM and 64kB RAM

High-Speed Architecture

4 Clocks/Machine Cycle (8032 = 12)

DC to 33MHz (DS80C320)

DC to 18MHz (DS80C323)

Single-Cycle Instruction in 121ns

Uses Less Power for Equivalent Work

Dual Data Pointer

Optional Variable Length MOV X to Access
Fast/Slow RAM/Peripherals

High-Integration Controller Includes:

Power-Fail Reset
Programmable Watchdog Timer
Early Warning Power-Fail Interrupt

Two Full-Duplex Hardware Serial Ports

13 Total Interrupt Sources with Six
External

Available in 40-Pin DIP, 44-Pin PLCC, and

44-Pin TQFP

www.maxim-ic.com/microcontrollers.
pin

contain descriptions,

device features and operation.

feature

information about

PIN CONFIGURATIONS
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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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DS80C320/DS80C323 High-Speed/Low-Power Microcontrollers

DETAILED DESCRIPTION

The DS80C320/DS80C323 are fast 80C31/80C32-ctbipamicrocontrollers. Wasted clock and
memory cycles have been removed using a redasigreessor core. As a result, every 8051 instruction
is executed between 1.5 and #dk faster than the original for the same crystal speed. Typical
applications see a speed improvement of 2.5 timeg ke same code and same crystal. The DS80C320
offers a maximum crystal rate of 33MHz, rdgg in apparent execution speeds of 82.5MHz
(approximately 2.5X).

The DS80C320/DS80C323 are pin compatible with akd@hpackages of theasidard 80C32 and offer
the same timer/counters, serial port, and 1/0O pémtshort, the devices aextremely familiar to 8051
users, but provide the speefda 16-bit processor.

The DS80C320 provides several extraaddition to greater speed. Tkheaclude a second full hardware
serial port, seven additional intepts, programmable watchdog timerwmo-fail interrupt and reset. The
device also provides dual data poistDPTRS) to speed block data memory moves. It can also adjust the
speed of off-chip data memory access to between ndonae machine cycles for flexibility in selecting

memory and peripherals.

The DS80C320 operating voltage ranges from 4.258.%/, making it ideal as high-performance
upgrade to existing 5V systems. For applicationsliich power consumptiois critical, the DS80C323
offers the same feature set as@®80C320, but with 2.7V to 5.5V operation.

Designers must have two documentdulty use all the features of this device: this data sheet and the
High-Speed Microcontroller User’s Guide available on our website at
www.maxim-ic.com/microcontrollersData sheets contain pin degtions, feature overviews, and
electrical specifications, whereas our user’s guidesagodetailed informationkut device features and

operation.

ORDERING INFORMATION

Pb-FREE/RoOHS- MAX CLOCK

PART COMPLIANT TEMP RANGE SPEED (MHz) PIN-PACKAGE
DS80C3260MCG DS80C320MCG+ 0°C to +70°C 25 40 Plastic DIP
DS80C320-QCG DS80C320-QCG+ 0°Cto +70°C 25 44 PLCC
DS80C320-ECG DS80C320-ECG+ 0°C to +70°C 25 44 TQFP
DS80C320-MNG DS80C320-MNG+ -40°C to +85°C 25 40 Plastic DIP
DS80C320-ONG DS80C320-ONG+ -40°C to +85°C 25 44 PLCC
DS80C320-ENG DS80C320-ENG+ -40°C to +85°C 25 44 TQFP
DS80C320-MCL DS80C320-MCL+ 0°® +70°C 33 40 Plastic DIP
DS80C320-QCL DS80C320-QCL+ 0°C to +70°C 33 44 PLCC
DS80C320-ECL DS80C320-ECL+ 0°C to +70°C 33 44 TQFP
DS80C320-MNL DS80C320-MNL+ -40°C to +85°C 33 40 Plastic DIP
DS80C320-QNL DS80C320-QNL+ -40°C to +85°C 33 44 PLCC
DS80C320-ENL DS80C320-ENL+ -40°C to +85°C 33 44 TQFP
DS80C323MCD DS80C323MCD+ 0°C to +70°C 18 40 Plastic DIP
DS80C323-QCD DS80C323-QCD+ 0°C to +70°C 18 44 PLCC
DS80C323-ECD DS80C323-ECD+ 0°C to +70°C 18 44 TQFP
DS80C323-QND DS80C323-QND+ -40°C to +85°C 18 44 PLCC
DS80C323-END DS80C323-END+ -40°C to +85°C 18 44 TQFP

+ Denotes a Pb-free/RoHS-compliant device.
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DS80C320/DS80C323 High-Speed/Low-Power Microcontrollers

PIN DESCRIPTION (continued)

PIN

DIP

PLCC

TQFP

NAME

FUNCTION

21

24

18

A8 (P2.0)

22

25

19

A9 (P2.1)

23

26

20

A10 (P2.2

24

27

21

A1l (P2.3

25

28

22

A12 (P2.4

26

29

23

A13 (P25

27

30

24

Al4 (P2.6

28

31

25

A15 (P2.7

Port 2, Output. Port 2 serves as the MSB for external addressing.

P2.7 is A15 and P2.0 is A8. The device will automatically place t
MSB of an address on P2 for external ROM and RAM access.

Although Port 2 can be accessed like an ordinary 1/0 port, the value

stored on the Port 2 latch will never be seen on the pins (due to
memory access). Therefore, writing to Port 2 in software is only
useful for the instructions MOVX A, @Ri or MOVX @RI, A. Thes

a

-

instructions use the Port 2 internal latch to supply the external address

MSB. In this case, the Port 2 latch value will be supplied as the
address information.

10-17

11, 13-
19

5, 7-13

Port 3, Input/Output. Port 3 functions as both an 8-bit, bidirectional

I/O port and an alternate functional interface for External Interrupts,

Serial Port 0, Timer 0 & 1 Input®p and wr strobes. The reset
condition of Port 3 is with all bits at logic 1. In this state, a weak
pullup holds the port high. This condition also serves as an input

mode, since any external circuit that writes to the port will overcome
the weak pullup. When software writes a O to any port pin, the device

will activate a strong pulldown that remains on until either a 1 is
written or a reset occurs. Writing a 1 after the port has been at 0
cause a strong transition driver to turn on, followed by a weaker
sustaining pullup. Once the momentatrong driver turns off, the
port once again becomes both the output high and input state. T
alternate modes of Port 3 are outlined below:

will

PN PORT

P3.0-P3.7

ALTERNATE MODE

DIP PLCC | TQFP

10 11 5 P3.0 RXDO Serial Port O Input

11 13 7 P3.1 TXDO Serial Port 0 Output

12 14 8 P3.2 INTO External Interrupt O

13 15 9 P3.3 INT1 External Interrupt 1

14 16 10 P3.4 TO Timer O External Input

15 17 11 P3.5 Timer 1 External Input

External Data Memory Write

16 Strobe

18 12 P3.6

External Data Memory Read

17 Strobe

19 13 P3.7

31

35

29

EA

External Access, Active-Low Input.This pin must be connected tg
ground for proper operation.

12, 34,

6, 28,
39*

N.C.

No Connection (Reserved)These pins should not be connected.
They are reserved for use with future devices in this family.

*These pins are reserved for additional ground pins on future products.
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DS80C320/DS80C323 High-Speed/Low-Power Microcontrollers

80C32 COMPATIBILITY

The DS80C320/DS80C323 are CMOS 80C32-compatibierocontrollers designed for high
performance. In most cases, the devices will drop into an existing 80C32 design to significantly improve
the operation. Every effort has been made to keegdvices familiar to 8032 users, yet they have many

new features. In general, software written for existing 80C32-based systems will work on the DS80C320
and DS80C323. The exception is critical timing, becabsehigh-speed microcontroller performs its
instructions much faster than the original. It may be necessary to use memories with faster access times if
the same crystal frequency is used.

Application Note 57: DS80C320 Memory Interface Timg@ useful tool to help the embedded system
designer select the proper menegrfor her or his application.

The DS80C320/DS80C323 run thandard 8051 instruction set angis compatible with an 80C32 in
any of three standard packages. They also pravidesame timer/counter msgces, full-duplex serial
port, 256 bytes of scratchpad RAM, and 1/O portdhas standard 80C32. Timers will default to a 12
clock-per-cycle operation to keep timing compatibighvoriginal 8051 systems. However, they can be
programmed to run at the nevckbcks per cycle if desired.

New hardware features are accessed using specidieinrregisters that do not overlap with standard
80C32 locations. A summary of these SFRs is provided below.

The DS80C320/DS80C323 address memory in an hntashion to the stalard 80C32. Electrical
timing appears different due to the high-speed nature of the product. However, the signals are essentially
the same. Detailed timing diagrams are provided irethetrical Specificationsection.

This data sheet assumes the user is familiar witlbdlse features of the standard 80C32. In addition to
these standard features, the DSBR@DS80C323 include many new ftioos. This data sheet provides
only a summary and overview. Detailddscriptions are available in thigh-Speed Microcontroller
User’s Guide
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DS80C320/DS80C323 High-Speed/Low-Power Microcontrollers

Figure 2. Comparative Timing of the DS80C320/DS80C323 and 80C32

DS80C320/DS80C323 TIMING

STANDARD 80C32 TIMING

HIGH-SPEED OPERATION
The DS80C320/DS80C323 are built arounthigh-speed, 80C32-compatible core. Higher speed comes
not just from increasing the clock frequency also from a newer, more efficient design.

In this updated core, dummy memory cycles hbgen eliminated. In a conventional 80C32, machine
cycles are generated by dividing the cldokquency by 12. In the DS80C320/DS80C323, the same
machine cycle is performed in 4 clocks. Thus theeishstruction, one machine cycle, is executed three
times faster for the same crystal frequency. Note that these are identical instructions. Figure 2 shows a
comparison of the timing differences. The majority of instructions will see the full 3-to-1 speed
improvement. Some instructionslivget between 1.5X and 2.4X improventeNote that all instructions

are faster than the original 80C51. Table 1 showsrargry of the instruction set, including the speed.

The numerical average of all op codes is apipnately a 2.5-to-1 speed improvement. Individual
programs are affected differently, depending on the actual instructions used. Speed-sensitive applications
would make the most use of instructions that are three times faster. However, the sheer number of 3-to-1
improved op codes makesadnatic speed improvements likely for any code. The Dual Data Pointer
feature also allows the user to eliminate wasted instructions when moving blocks of memory.
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DS80C320/DS80C323 High-Speed/Low-Power Microcontrollers

Table 1. Instruction Set Summary

SYMBOL FUNCTION SYMBOL FUNCTION
A Accumulator bit direct bit-address
Rn Register R7 to RO #data 8-bit constant
direct Internal Register Address #data 16 16-bit constant
@Ri Internal Register pointed to by RO or addr 16 16-bit destination address
R1 (except MOVX) addr 11 11-bit destination address
rel Two’s Complement Offset Byte
OSCILLATOR OSCILLATOR
INSTRUCTION BYTE CYCLES INSTRUCTION BYTE CYCLES
ARITHMATIC INSTRUCTIONS
ADD A, Rn 1 4 INC A 1 4
ADD A, direct 2 8 INC Rn 1 4
ADD A, @RI 1 4 INC direct 2 8
ADD A, #data 2 8 INC @RI 1 4
ADDC A, Rn 1 4 INC DPTR 1 12
ADDC A, direct 2 8 DEC A 1 4
ADDC A, @RI 1 4 DEC Rn 1 4
ADDC A, #data 2 8 DEC direct 2 8
SUBB A, Rn 1 4 DEC @RI 1 4
SUBB A, direct 2 8 MUL AB 1 20
SUBB A, @RI 1 4 DIV AB 1 20
SUBB A, #data 2 8 DA A 1 4
LOGICAL INSTRUCTIONS
ANL A, Rn 1 4 XRL A, Rn 1 4
ANL A, direct 2 8 XRL A, direct 2 8
ANL A, @RI 1 4 XRL A, @RI 1 4
ANL A, #data 2 8 XRL A, #data 2 8
ANL direct, A 2 8 XRL direct, A 2 8
ANL direct, #data 3 12 XRL direct, #data 3 12
ORL A, Rn 1 4 CLR A 1 4
ORL A, direct 2 8 CPLA 1 4
ORL A, @RI 1 4 RL A 1 4
ORL A, #data 2 8 RLC A 1 4
ORL direct, A 2 8 RR A 1 4
ORL direct, #data 3 12 RRC A 1 4
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DS80C320/DS80C323 High-Speed/Low-Power Microcontrollers

Table 1. Instruction Set Summary (continued)

OSCILLATOR OSCILLATOR

INSTRUCTION BYTE CYCLES INSTRUCTION BYTE CYCLES

DATA TRANSFER INSTRUCTIONS
MOVC A,

MOV A, Rn 1 4 @A+DPTR 1 12
MOV A, direct 2 8 MOVC A, @A+PC 1 12
MOV A, @Ri 1 4 MOVX A, @RI 1 8-36*
MOV A, #data 2 8 MOVX A, @DPTR 1 8-36*
MOV Rn, A 1 4 MOVX @Ri, A 1 8-36*
MOV Rn, direct 2 8 MOVX @DPTR, A 1 8-36*
MOV Rn, #data 2 8 PUSH direct 2 8
MOV direct, A 2 8 POP direct 2 8
MOV direct, Rn 2 8 XCH A, Rn 1 4
MOV directl, direct2 3 12 XCH A, direct 2 8
MOV direct, @Ri 2 8 XCH A, @Ri 1 4
MOV direct, #data 3 12 XCHD A, @RI 1 4
MOV @RI, A 1 4
MOV @RI, direct 2 8
MOV @RI, #data 2 8
MOV DPTR, #data 16 3 12
BIT MANIPULATION INSTRUCTIONS
CLRC 1 4 ANL C, bit 2 8
CLR bit 2 8 ANL C, bit 2 8
SETBC 1 4 ORL C, bit 2 8
SETB bit 2 8 ORL C, bit 2 8
CPLC 1 4 MOV C, bit 2 8
CPL bit 2 8 MOV bit, C 2 8
PROGRAM BRANCHING INSTRUCTIONS
ACALL addr 11 2 12 CJINE A, direct, rel 3 16
LCALL addr 16 3 16 CINE A, #data, rel 3 16
RET 1 16 CJINE Rn, #data, rel 3 16
RETI 1 16 CJNE Ri, #data, re 3 16
AJMP addr 11 2 12 NOP 1 4
LIMP addr 16 3 16 JC rel 2 12
SIMP rel 2 12 JNC rel 2 12
JMP @A+DPTR 1 12 JB bit, rel 3 16
JZ rel 2 12 JNB bit, rel 3 16
JNZ rel 2 12 JBC bit, rel 3 16
DJNZ Rn, rel 2 12
DJNZ direct, rel 3 16

*User selectable.
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DS80C320/DS80C323 High-Speed/Low-Power Microcontrollers

ELECTRICAL SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS

Voltage Range on Any Pin Relative to Ground...............cooiiiiiiciiiee -0.3V to (Ve + 0.5V)
Voltage Range on Vcc Relative to Ground...........cooiiiiiiii e -0.3V to +6.0V
Operating Temperature RaNge. ... ..o -40°C to +85°C
Storage Temperature Range. ... ..o -55°C to +125°C
Soldering Temperature.............ccooiiiiiiiii e, See IPC/JEDEC J-STD-020 Specification

This is a stress rating only and functional operation of the device at these or any other conditions above those indicated in the
operation sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods of
time may affect reliability.

DC ELECTRICAL CHARACTERISTICS—DS80C320
(Vee = 4.5V 10 5.5V, Ta = -40°C to +85°C.)

PARAMETER SYMBOL | MIN TYP MAX UNITS INOTES
Operating Supply Voltage Vee 4.5 5.0 5.5 A" 1
Power-Fail Warning Voltage Voprw 4.25 4.38 4.55 A\ 1
Minimum Operating Voltage Vist 4.0 4.1 4.25 A% 1,12
Supply Current Active Mode at 2SMHz Icc 30 45 mA 2
Supply Current Idle Mode at 2SMHz IibLe 15 25 mA 3
Supply Current Active Mode at 33MHz Icc 35 mA 2
Supply Current Idle Mode at 33MHz Iipie 20 mA 3
Supply Current Stop Mode,
Bandgap Reference Disabled Isror 0.01 ! HA 4
Supply Current Stop Mode,
Bandgap Reference Enabled Ispac >0 80 nA 4,10
Input Low Level Vi -0.3 +0.8 A% 1
Input High Level (Except XTAL1 and RST) Vi 2.0 Vee+0.3 v 1
Input High Level XTAL1 and RST Vi 3.5 Vee +0.3 Vv 1
Output-Low Voltage Ports 1, 3
Slitpui—lgozvlvnx oltage Ports 0, 2, ALE, PSEN VoL 0.45 vV 1,5

oL = 3.
Output-High Voltage Ports 1, 3, ALE, PSEN v 24 v 1.6
at Iop = -S0pA ot ' ’
SI}?HUL }_Iigéln:/:ltage Ports 1, 3 Vous 24 v 1,7
S(l}tput_—HgiIgilA Voltage Ports 0, 2, ALE, PSEN Vors 24 v 1.5
OH = -

Input Low Current Ports 1, 3 at 0.45V I -55 LA 11
Transition Current from 1 to 0
Ports 1, 3 at 2V T 650 nA 8
Input Leakage Port 0, Bus Mode I -300 +300 A 9
RST Pulldown Resistance Rgsr 50 170 kQ
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DS80C320/DS80C323 High-Speed/Low-Power Microcontrollers

NOTES FOR DS80C320 DC ELECTRICAL CHARACTERISTICS

All parameters apply to both commercial and industrial temperature operation unless otherwise noted. Specifications to -40°C
are guaranteed by design and are not production tested.

1.

10.
11.

12.

All voltages are referenced to ground.

Active current is measured with a 25MHz clock source driving XTALLG ¥ RST = 5.5V, all other pins
disconnected.

Idle mode current is measured with a 25MHz clock source driving XTAEd =\5.5V, RST at ground, all
other pins disconnected.

Stop mode current measured with XTAL1 and RST groundeggl=\6.5V, all other pins disconnected.
When addressing external memory. This specification only applies to the first clock cycle following transition.
RST = \&c. This condition mimics operation of pins in /O mode.

During a 0-to-1 transition, a one-shot drives the ports hard for two clock cycles. This measurement reflects port
in transition mode.

Ports 1 and 3 source transition current when being pulled down externally. It reaches its maximum at
approximately 2V.

0.45<\{y<Vcc. Not a high-impedance input. This port is a weak address holding latch because Port 0O is
dedicated as an address bus on the DS80C320. Peakt cagars near the input transition point of the latch,
approximately 2V.

Over the industrial temperature range, this specification has a maximum value/f 200

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 requiteddthe low level; transitions from 1
to 0 on an I/O pin will also have to overcome the transition current.

Device operating range is 4.5V to 5.5V; however, device is tested to 4.0V to ensure proper operation at
minimum Vgst.

TYPICAL Icc vs. FREQUENCY
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DS80C320/DS80C323 High-Speed/Low-Power Microcontrollers

AC CHARACTERISTICS—DS80C320

33MHz VARIABLE CLOCK
PARAMETER SYMBOL UNITS
MIN MAX MIN MAX
External
Oscillator Oscillator 0 33 0 33
/tercL MHz
Frequency | External 1 33 1 33
Crystal
ALE Pulse Width i 34 1.5¢c-11 ns
Port O Address Valid to
ALE Low taviL 4 0.5t c-11 ns
Address Hold After
ALE Low taxa 2 (Note 5) 0.2%c1-5 (Note 5) ns
Address Hold After
ALE Low for MOVX WR fuwxe 6 0-5b1c1-9 ns
ALE Low to Valid
Instruction In tuv 49 2.5¢.c-27 ns
ALE Low to PSEN Low tLeL 0.5 0.2%c.-7 ns
PSEN Pulse Width teLpH 61 2.25 -7 ns
Input Instruction Hold ¢ 0 0 ns
After PSEN PXIX
Input Instruction Float
After PSEN toxiz 25 brei-S ns
Port O Address to Valid
Instruction In tavivy 64 3bLcL-27 ns
Port 2 Address to Valid
Instruction In taviva 73 35410133 ns
PSEN Low to Address Float  triaz (Note 5) (Note 5) ns

NOTES FOR DS80C320 AC ELECTRICAL CHARACTERISTICS

All parameters apply to both commercial and industrial temperature operation unless otherwise noted. Specifications to -40°C
are guaranteed by design and are not production tested. AC electrical characteristics assume 50% duty cycle for the oscillator,
oscillator frequency > 16MHz, and are not 100% tested, but are guaranteed by design.

All signals rated over operating temperature at 33MHz.
All signals characterized with load capacitance of 80pF except Port 0, P8, RD and WR at 100pF.
Note that loading should be apgmately equal for valid timing.

3. Interfacing to memory devices with float times (turn off times) over 30ns may cause contention. This will not
damage the parts but will cause an increase in operating current.

4. Specifications assume a 50% duty cycle for the oscillator. Port 2 timing will change with the duty cycle
variations.

5. Address is held in a weak latch until over driven by external memory.

23 of 40



DS80C320/DS80C323 High-Speed/Low-Power Microcontrollers

MOVX CHARACTERISTICS—DS80C320

PARAMETER SYMBOL VARIABLE CLOCK UNITS | STRETCH
MIN MAX
— . 2terer-11 tycs=0
RD Pulse Width tRLRH tucs-11 ns tyes>0
— . 2terer-11 tyes=0
t ns
WR Pulse Width WLWH tucs 11 P
- . 2tere-25 tymes=0
RD Low to Valid Data In tRLDV fues-25 ns tes0
Data Hold After Read tREDX 0 ns
terer-d thmes=0
Data Float After Read t
ata rloa Cer Kca RHUDZ 2tCLCL-5 ns tMCS>0
. 2-5tCLCL'27 tMCSZO
ALE Low to Valid Data I t
Ow 10 val ata In LLDV I.StCLCL-28+tMCS ns tMCS>O
Port 0 Address to Valid Data ¢ 3terer-27 ns tmes=0
In AVDYI 2terer-31+tumes tymes™>0
Port 2 Address to Valid Data ¢ 3.5tcrc-32 ns tpcs=0
In AVDV2 2.5terer-34+tues thmes™>0
— 0.5tcrcr-8 0.5tcr o 16 tmes=0
ALE Low to RD or WR Low trowe creL creL ns MES
1 -StCLCL'7 1 -StCLCL+8 tMCS>0
Port 0 Address Valid to RD or . tercr-11 s tmes=0
WR Low AVWLL 2tercr-10 tmes>0
Port 2 Address Valid to RD or 1.5tcre-9 tymes=0
— tavwr2 ns
WR Low 2 -StCLCL' 13 tMCS>0
L — . . 9 a tmes=0
Data Valid to WR Transition QVWX T S tes>0
Data Hold After Write twhox tercr-12 ns fics=0
2tere-7 taes™>0
RD Low to Address Float trLAZ (Note 5) ns
RD or WR High to ALE ¢ 0 10 tves=0
. WHLH ns
High terer-S terort11 thmes>0

Note: tycs is a time period related to the Stretch memory cycle selection. The following table shows the value of

tmcs for each Stretch selection.

M2 M1 MO MOVX CYCLES t mcs

0 0 0 2 machine cycles 0

0 0 1 3 machine cycles (default) 4 tereL
0 1 0 4 machine cycles 8 teren
0 1 1 5 machine cycles 12 terer
1 0 0 6 machine cycles 16 tereL
1 0 1 7 machine cycles 20 tereL
1 1 0 8 machine cycles 24 tercr
1 1 1 9 machine cycles 28 terceL
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DS80C320/DS80C323 High-Speed/Low-Power Microcontrollers

DC ELECTRICAL CHARACTERISTICS—DS80C323

PARAMETER SYMBOL MIN TYP MAX UNITS INOTES
Operating Supply Voltage Vee 2.7 3.0 5.5 \Y 1
Power-Fail Warning Voltage Vrrw 2.6 2.7 2.8 \Y 1
Minimum Operating Voltage VRsT 2.5 2.6 2.7 A\ 1,12
Supply Current Active Mode at 18MHz Icc 10 mA 2
Supply Current Idle Mode at 18MHz IibLe 6 mA 3
Supply Current Stop Mode,
Bandgap Reference Disabled Istor 0.1 HA 2
Supply Current Stop Mode,
Bandgap Reference Enabled lspa 40 HA 4,10
Input Low Level Vi -0.3 +0.2 X Ve \Y 1
Input High Level
(Except XTALI and RST) Vi 0.7% Vec Vect0.3 v !
Input High Level XTAL1 and RST Vi 0'+70X2;’§C Veet0.3 Y% 1
Output Low Voltage Ports 1, 3
at o = 1.6mA Vol 0.4 v 1
Output Low Voltage Ports 0, 2, v 0.4 v L s
PSEN /ALE at Ip, = 3.2mA o ‘ ’
Output High Voltage Ports 1, 3, v Vob v L6
PSEN /ALE at Ioy = -15pA ot 0.4V ’
Output High Voltage Ports 1, 3 v Vob v 17
at Ioy = -1.5mA o 0.4V ’
Output High Voltage Ports 0, 2, v Vob v Ls
PSEN /ALE at Ioy = -2mA o 0.4V ’
Input Low Current Ports 1, 3 at 0.45V I -30 LA 11
Transition Current from 1 >0,
Ports 1, 3 at 2V In 400 nA 8
Input Leakage Port 0, Bus Mode I -300 +300 uA 9
RST Pulldown Resistance Rgrsr 50 170 kQ

NOTES FOR DS80C323 DC ELECTRICAL CHARACTERISTICS

All parameters apply to both commercial and industrial temperature operation unless otherwise noted. Specifications to -40°C
are guaranteed by design and are not production tested. Device operating range is 2.7V to 5.5V. DC electrical specifications are

for operation 2.7V to 3.3V.

1. All voltages are referenced to ground.

2. Active mode current is measured with an 18MHz clock source driving XTAL1, V¢c = RST = 3.3V, all other

pins disconnected.

3. Idle mode current is measured with an 18MHz clock source driving XTAL1, Ve = 3.3V, all other pins

disconnected.

Stop mode current measured with XTAL1 and RST grounded, V¢ = 3.3V, all other pins disconnected.

5. When addressing external memory. This specification only applies to the first clock cycle following the

transition.
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DS80C320/DS80C323 High-Speed/Low-Power Microcontrollers

NOTES FOR DS80C323 DC ELECTRICAL CHARACTERISTICS (continued)

All parameters apply to both commercial and industrial temperature operation unless otherwise noted. Specifications to -40°C
are guaranteed by design and are not production tested. Device operating range is 2.7V to 5.5V. DC electrical specifications are
for operation 2.7V to 3.3V.

10.
11.

12.

RST = V¢c. This condition mimics operation of pins in I/O mode.

During a 0-to-1 transition, a one-shot drives the ports hard for two clock cycles. This measurement reflects port
in transition mode.

Ports 1, 2, and 3 source transition current when being pulled down externally. It reaches its maximum at
approximately 2V.

Vv between ground and Ve - 0.3V. Not a high-impedance input. This port is a weak address latch because
Port 0 is dedicated as an address bus on the DS80C323. Peak current occurs near the input transition point of
the latch, approximately 2V.

Over the industrial temperature range, this specification has a maximum value of 200pA.

This is the current 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
will also have to overcome the transition current.

Device operating range is 2.7V to 5.5V, however device is tested to 2.5V to ensure proper operation at
minimum Vggr.
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MOVX CHARACTERISTICS—DS80C323

VARIABLE CLOCK
PARAMETER SYMBOL cLoc UNITS STRETCH
MIN MAX
— 2t -11 tyves=0
RD Pulse Width tRLRH Lt ns MES
tMCS'1 1 tMCS>O
— . 2terer-11 tmes=0
t
WR Pulse Width WLWH T ns tucs0
— ) 2terer-32 tmes=0
t
RD Low to Valid Data In RLDV tucs-36 ns tucs>0
Data Hold After Read tREDX 0 ns
terer-3 tmes=0
Data Float After Read t ns
Ripz 2tcre-7 tmes>0
. 2-5tCLCL'43 tMCSZO
ALE Low to Valid Data In tLLDy I Stere-45Hucs ns P
Port 0 Address to Valid Data ¢ 3tercr-40 ns tmes=0
In AVDVI 2terc-42+tumes tymes™>0
Port 2 Address to Valid Data ¢ 3.5tcrer-58 ns tves=0
In AVDV2 2-5tCLCL'59+tMCS tMCS>0
ALE Low to RD or WR ¢ 0.5tcrcr-18 0.5tcrcrt7 s tves=0
Low MWL 1.5terer-11 1.5tcrc 8 tyes™0
Port 0 Address Valid to RD tercr-10 tyes=0
— tavwLi ns
or WR Low 2terer-10 tyes™>0
Port 2 Address Valid to RD ¢ 1.5tcrcr-27 s tymes=0
or WR Low AvIWE2 2.5terer-25 tymes™>0
. R . ¢ -14 tMCSZO
Data Valid to WR Transition QVWX terci-13 ns taes>0
. teer-15 tmes=0
Data Hold After Write twhox Pterer 13 ns —
RD Low to Address Float trrAZ (Note 5) ns
RD or WR High to ¢ -1 14 tmes=0
. WHLH ns
ALE High tere-S terert16 tves>0

Note: tycs is a time period related to the Stretch memory cycle selection. The following table shows the value of
tmcs for each Stretch selection.

M2 M1 MO MOVX CYCLES t mcs

0 0 0 2 machine cycles 0

0 0 1 3 machine cycles (default) 4 terer
0 1 0 4 machine cycles 8 teror
0 1 1 5 machine cycles 12 terer
1 0 0 6 machine cycles 16 torcr
1 0 1 7 machine cycles 20 terer
1 1 0 8 machine cycles 24 tercr
1 1 1 9 machine cycles 28 tereL
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EXTERNAL CLOCK CHARACTERISTICS

PARAMETER SYMBOL MIN TYP MAX UNITS
Clock High Time terex 10 ns
Clock Low Time terex 10 ns
Clock Rise Time tercn 5 ns
Clock Fall Time teneL 5 ns
SERIAL PORT MODE 0 TIMING CHARACTERISTICS
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SM2 = 0; 1ot
Serial Port Clock ¢ 12 clocks per cycle et ns
Cycle Time XLXL SM2 = 1; A
4 clocks per cycle terer
SM2 =0 10t
Output Data Setup to ¢ 12 clocks per cycle e ns
Clock Rising Edge QVXH SM2 = 1; 3
4 clocks per cycle terer
SM2 =0 2t
Output Data Hold ¢ 12 clocks per cycle cret ns
from Clock Rising XHQX SM2 = 1;
4 clocks per cycle ferer
SM2 =0;
teLeL
Input Data Hold After ¢ 12 clocks per cycle ns
Clock Rising XHDX SM2 = 1:
4 clocks per cycle fecer
SM2 =0; 1t
Clock Rising Edge to ¢ 12 clocks per cycle et ns
Input Data Valid XHDY SM2 =1 5
4 clocks per cycle terer

EXPLANATION OF AC SYMBOLS

In an effort to remain compatible with the original 8051 family, this device specifies the same parameter as such
devices, using the same symbols. For completeness, the following is an explanation of the symbols.

T oD oar» T

Time

Address

Clock

Input data
Logic level high
Logic level low
Instruction

PSEN

29 of 40

NXg <m0

Output data

RD signal

Valid

WR signal

No longer a valid logic level
Tri-state
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POWER-CYCLE TIMING CHARACTERISTICS

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Crystal Startup Time tesu 1.8 ms 1
Power-On Reset Delay tpor 65,536 tereL 2

NOTES FOR POWER CYCLE TIMING CHARACTERISTICS

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

2. Reset delay is a synchronous counter of crystal oscillations after crystal startup. Counting begins when the
level on the XTAL1 input meets the Vi, criteria. At 25MHz, this time is 2.62m:s.

PROGRAM MEMORY READ CYCLE

fuwe

e

favs

PSEN /

/A

/

texiz
trLAzZ
texix I-—
INSTRUCTION ADDRESS
\ IN b> AO-A7 >

’—.
fuAxt
— 7| aDDRESS
ADO-AD7 > AG-AT
tavivi
| tavivz
PORT 2 X ADDRESS A8-A15 OUT

X ADDRESS A8-A15 OUT
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DATA MEMORY READ CYCLE
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DATA MEMORY WRITE CYCLE

DATA MEMORY WRITE WITH STRETCH =1
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PACKAGE INFORMATION

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package
outline information, go to www.maxim-ic.com/DallasPackinfo _.)
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PACKAGE INFORMATION (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package
outline information, go to www.maxim-ic.com/DallasPackinfo _.)
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DS80C320/DS80C323 High-Speed/Low-Power Microcontrollers

PACKAGE INFORMATION (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package
outline information, go to www.maxim-ic.com/DallasPackinfo _.)
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DATA SHEET REVISION SUMMARY
The following represent the key differences between the 101006 and 070505 version of the DS80C320/DS80C323 data
sheet. Please review this summary carefully.

1. Deleted DS80C323-MND from Ordering Information table (page 2). Device was never manufactured.

The following represent the key differences between the 070505 and 051804 version of the DS80C320/DS80C323 data
sheet. Please review this summary carefully.

2. Added Pb-free/RoHS-compliant part numbers to Ordering Information table.

3. Deleted the “A” from the IPC/JEDEC J-STD-020 specification in the Absolute Maximum Ratings.

The following represent the key differences between the 051804 and the 112299 version of the DS80C320/DS80C323 data
sheet. Please review this summary carefully.

1. Removed “Preliminary” status as a result of final characterization.

2. Added industrial temperature DS80C323 devices to ordering information.

3. Updated soldering temperature specification to reflect JEDEC standards.

4. Updated the following DS80C323 AC timing parameters with final characterization data: t_p ., tLiaxe, tiiaxe tiiaxe

tLuvs teees teuivy tavives triovs trupzy tiov, tavovi tavove, tiowe, tavwes, tavwie, Tovwxo twhoxs TwHLH-

5. Updated the following DS80C320 AC timing parameters with final characterization data: twnox, tLhiL, tLiaxe tLLDV,
tavovi, tiiwe, tavwis tavwee.

6. Added note advising the need to reset watchdog timer before setting the Stop bit.

7. Added note clarifying drive strength of PO, P2, ALE, PSEN

8. Obsoleted DS80C320 25MHz AC timing tables; merged into 33MHz AC timing tables.

9. Corrected Serial Port Mode 0 Timing diagrams to show correct order of D6, D7.

The following represent the key differences between the 041896 and the 052799 version of the DS80C320 data sheet. Please
review this summary carefully.

Corrected V¢c pin description to show DS80C323 operation at +3V.

Corrected Timed Access description to show three-cycle window.

Modified absolute Maximum Ratings for any pin relative to around, V¢ relative to ground.
Changed minimum oscillator frequency to 1MHz when using external crystal.

Clarified that tpog begins when XTALL reaches V.

agrwbnE

The following represent the key differences between the 103196 and the 041896 version of the DS80C320 data sheet. Please
review this summary carefully.

1. Updated DS80C320 25MHz AC Characteristics.

The following represent the key differences between the 041895 and the 031096 version of the DS80C320 data sheet. Please
review this summary carefully.

Remove Port 0, Port 2 from Vo, specification (PCN B60802).
Von; test specification clarified (RST = V().

Add tavwi. marking to External Memory Read Cycle figure.
Correct TQFP drawing to read 44-pin TQFP.

Rotate page 1 TQFP illustration to match assembly specifications.

arwbdE

The following represent the key differences between the 031096 and the 052296 version of the DS80C320 data sheet. Please
review this summary carefully.

1. Added Data Sheet Revision Summary section.

The following represent the key differences between 05/23/96 and 05/22/96 version of the DS80C320 data sheet and
between 05/23/96 and 03/27/95 version of the DS80C323 data sheet. Please review this summary carefully.

DS80C320:

1. Add DS80C323 Characteristics.

2. Change DS80C320 Vpry specification from 4.5V to 4.55V (PCN E62802).
3. Update DS80C320 33MHz AC Characteristics.

DS80C323:
1. Delete Data Sheet. Contents moved to DS80C320/DS80C323.
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DATA SHEET REVISION SUMMARY (continued)

The following represent the key differences between the 05/22/96 and the 10/21/97 version of the DS80C320 data sheet.
Please review this summary carefully.

DS80C320

1. Added note to clarify I,_specification.

2. Added note to clarify AC timing conditions.

3. Corrected erroneous toyx. label on figure “Serial Port Mode 0 Timing” to read toyx.

4. Added note to prevent accidental corruption of Watchdog Timer count while changing counter length.

DS80C323

1. Added note to clarify I,_specification.

2. Remove port 2 from Vo specification, add port 3.

3. lon for Vops specification changed from -3mA to -2mA.
4. Added note to clarify AC timing conditions.
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