ml WHITE MICROELECTRONICS

WC8P31F-64X

80C31 BASED MICROCONTROLLER MODULE

WITH 64KB FLASH AND 8KB SRAM

FIG. 1
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FEATURES

80C31 - Based

MCS-51 architecture
Speed to 16MHz
200nS write cycle time

Memory
64KBytes of FLASH, program memory
8KBytes of SRAM, data memory

Open System Architecture

Allows additional peripherals
Allows additional memory

100% CMOS design

Idle and power down modes

12.0 VPP, 5.0 Vcc Supplies

Low Power Consumption

35mA operating current, maximum
500uA power down current, maximum
Temperature ranges

-40°C to +85°C Industrial

-55°C to +125°C Military

Screening and burn in to military
standards are available options

Intended for use in very high density systems, where
space and power are at a premium.

Packaging and construction is a compact 2.1"x0.75"
x0.185" 40-pin hermetically sealed metal DIP well
suited to military and severe industrial applications

Note: 80C317 also available with 64K x 8, 5V Flash and

32K x 8 SRAM.
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m WHITE MICROELECTRONICS WC8P31F-64X

OSCILLATOR CHARACTERISTICS

XTAL1 and XTALZ are the input and output, respectively, of an
inverting amplifier which is configured for use as an on-chip
oscillator, as shown in Figure 2. Either a quartz crystal or
ceramic resonator may be used.

FIG. 2
CRYSTAL OSCILLATOR
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PROGRAMMING ALGORITHM

The programming algorithm uses programming operations of
10usS duration. Each operation is followed by a byte verifica-
tion to determine when the addressed byte has been success-
fully programmed. The algorithm allows for up to 25 program-
ming operations per byte, although most bytes verify on the
first or second operation. The entire sequence of programming
and byte verification is performed with VPP at high voltage.
Figures 4, 5, and 6 illustrate the programming procedure. The
algorithm must be followed to ensure proper and reliable
operation of the device.

Power ed by | Cniner.com El

Bus
Operation Command Comments
Standby Wiait for Vep ramp to
VpeH (= 12.0V)'
Initialize pulse-pulse count
Write Set-up Data = 40H
Program
Write Program Valid address/data
Standby Duration of Program
operation (twHwk1)
Write Program® Data = COH; Stops
Verify Program Operation
Standby TWHGL
Read Read byte to verify
programming
Standby Compare data output to
data expected
Max. Address = FFFFH NOTES: B
(See note 4) 1. See DC Characteristics for value of VeeH. The Vep power supply can be
hard-wired to the device or switchable. When Ver is switched, VeeL
. may be ground, no-connect with a resistor tied to ground, or less
Write Read Data = 00H, resets the than Vec + 2.0V.
register for read . Program Verify is only performed after byte programming. A final
operations read/compare may be performed {optional) after the register is
p . written with the Read command.
. . CAUTION: The algorithm must be followed to ensure proper and
Standby Wait for Vep ramp to VepL!"! reliable operation of the device.
. When programming the entire device to 00H prior to Erasure, the last
address is IFFFFH, where A16 is Pin 1. Failure to do so could cause
damage to the device.
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WC8P31F-64X

FIG. 4
PROGRAMMING
Programming
Apply (1)
VPPH
PLSCNT =0
Write Set-up
Program Cmd
Write Program
Cmd (A/D)
Time Out 10us
Write Program
Verify Cmd
Time Out 6us
Read Data
from Device
Increment
Address
Write
Read Cmd
(] '
Apply (1) Apply (1)
VppPL VPPL
Programming Program
Completed Error
NOTES:
1. See DC Characteristics for value of VerH. The Ve power supply can be
hard-wired to the device or switchable. When Ver is switched, VerL
may be ground, no-connect with a resistor tied to ground, or less
than Vce + 2.0V.
2. Program Verify is only performed after byte programming. A final
read/compare may be performed {optional) after the register is
written with the Read command.
3. CAUTION: The algorithm must be followed to ensure proper and
reliable operation of the device.
4. When programming the entire device to 00H prior to Erasure, the last
address is IFFFFH, where A16 is Pin 1. Failure to do so could cause
damage to the device.

White Microelectronics » Phoenix, AZ » (602) 437-1520 8

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




m WHITE MICROELECTRONICS WC8P31F-64X

FIG. 5
PROGRAMMING BLOCK DIAGRAM
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FIG. 6
PROGRAMMING SCHEMATIC
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FIG.7
ERASE ALGORITHM

Yes

Start
Erasure

Program All
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1

L]

Apply (1)

VPPH

L]

ADDR = O0H
PLSCNT =0

v

Write Erase
Set-up Cmd

L]

Write

Erase Cmd

Time Out 10ms

Write Erase

Verify Cmd

Time Out 6us

Read Data

from Device

Increment Yes
Address

NOTES:
1. See DC Characteristics for value of VepH. The Vep power supply can be Write

hard-wired to the device or switchable. When Vee is switched, Vept Read Cmd

may be ground, no-connect with a resistor tied to ground, or less than v 1]

pe k2o Apply (1) Apply ()
2. Erase verify is performed only after chip erasure. A final read/ VF:D‘;LY \?Ff;{

compare may be performed (optional) after the register is written with

the Read command. * *
3. CAUTION: The algorithm must be followed to ensure proper and

reliable operation of the device. (C%ﬁ?)?ert%d) CErase Error)
4. Pin 1 is used for the Upper Address {A1s) during erase algorithm.

{Failure to do so can damage the device.)
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A.C. WAVEFORMS FOR PROGRAMMING OPERATIONS

FIG. 8
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A.C. WAVEFORMS FOR ERASE OPERATIONS
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m WHITE MICROELECTRONICS WC8P31F-64X

TABLE 2 A.C. CHARACTERISITICS -
WRITE/ERASE/PROGRAM OPERATIONS

Symbol Characteristic Min Max | Unit

tavav/iwe Write Cycle Time 200 nS

tavwiias Address Set-up Access Time 30 nS

TWLAX/tAH Address Hold Time twe (1) nS

tDVWH/DS Data Set-up Time 60 nS

tWHDX/t DH Data Hold Time15 nS

twheL Write Recovery Time before 6 uS
Read

teHwL Write Recovery Time before 0 uS
Write

TWLWHAWP Write Pulse Width 80 nS

TWHWLAWPH Write Pulse Width High 20 nS

TWHWH1 Duration of Programming 10 25 uS
Operation

twHWH2 Duration of Erase Operation 9.5 10.5 mS

1. Minimum tanz = twe {(Actual)
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WHITE MICROELECTRONICS WC8P31F-64X

TABLE 3 - EXTERNAL PROGRAM MEMORY CHARACTERISTICS

Parameter Symbol Min Max Unit
ALE Pulse Width LHLL 2TCLCL-55 ns
Address Valid to ALE tavLL TCLCL-70 ns
Address Hold After ALE LLAX TCLCL-50 ns
ALE to Valid instr In tLuv 4TCLCL-115 ns
ALE to PSEN tLLpL TCLCL-55 ns
PSEN Pulse Width tPLPH 3TCLCL-60 ns
PSEN to Valid instr In trLIv 3TCLCL-120 ns
Input Instr Hold After PSEN tpxix 0 ns
INPUT Instr Float after PSEN trxiz TCLCL-40 ns
PSEN to Address Valid tPxav TPXAVTCLCL-8 ns
Address to Valid Instr In taviv 5TCLCL-120 ns
PSEN Low to Address Float tpLAz 25 ns

TABLE 4 - EXTERNAL DATA MEMORY CHARACTERISTICS

Parameter Symbol Min Max Unit
RD Pulse Width tRLRH 6TCLCL-100 ns
WR Pulse Width twiwh 6TCLCL-100 ns
Data Address Hold After ALE tLLax TCLCL-35 ns
RD to Valid Data In tRLDV 5TCLCL-185 ns
Data Hold After RD tRHDX 0 ns
Data Float After RD tRHDZ 2TCLCL-85 ns
ALE to Valid Data In tLLov 8TCLCL-170 ns
Address to Valid Data In tavov 9TCLCL-185 ns
ALE to WR or RD towL 3TCLCL-65 3TCLCL+65 ns
Address to WR or RD tavwL 4TCLCL-145 ns
Data Valid to WR Transition tavwx TCLCL-75 ns
Data Setup to WR High tavwH 7TCLCL-150 ns
Data Hold After WR twHax TCLCL-65 ns
RD Low to Address Float tRLAZ 0 ns
RD or WR High to ALE High tWHLH TCLCL-65 TCLCL+65 ns
White Microelectronics » Phoenix, AZ » (602) 437-1520 16
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TABLE 5 - D.C. CHARACTERISTICS

Parameter Symbol Min Max Unit
Input Low Voltage Vi -0.5 0.2Vce-0.25 \
Input High Voltage (Except XTAL1, RST) VIH 0.2Vee+1.1 Vee+0.5 \
Input High Voltage (XTAL1, RST) VIH1 0.7Vce+0.2 Vee+0.5 \
Output Low Voltage VoL 0.45 \
Output High Voltage VoH 24 \
Reset Pulldown Resistor RRST 40 125 kOhm
Power Down Current IPD 500 uA
|dle Mode Current lioL 8 mA
Operating Current (@ 14.7456 Mhz) lec 35 mA
System Voltage Vee 4.75 5.25 \
Programming Voltage Vep 11.4 12.6 )
FIG. 13
PACKAGE OUTLINE DIM. INCHES MILLIMETERS
MIN | MAX MIN MAX
A | 2068 | 2.110 525 | 53.6
B[ .735 .760 18.7 19.3
? C | .336 420 8.5 10.7
D [.016 Dia}020 Dia. 0.4 Dia.| 0.5 Dia.
B E | 1.855 [ 1.905 471 48.4
F | .095 105 2.4 2.7
‘ G | 170 .200 43 5.1
H 595 .605 15.1 15.4
‘<7 A 4>‘ J .160 .220 4.1 5.6
C Jay ! C_— 7
T
o el T
T —— - M .
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ORDERING INFORMATION

W C8 P31 F-64 X

T— PROCESSING:
M= Military Screened -55°C to +125°C
| = Industrial -40°C to +85°C
64K Flash
80C31

8 Bit Controller

WHITE MICROELECTRONICS
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