Ordering number:ENN3492

CMOS IC

L C66P408

SANYO

4-bit Microcontroller with Built-in PROM

Overview
The LC66P408 is a 4-bit microcontroller with a built-in 8
Kbyte PROM. It is compatible with the LC6640X series
mask ROM devices, making it ideal for prototyping and
software development and testing.

The LC66P408 features 33 user-defined options compris-
ing output configuration, output level after reset, watch-
dog timer and oscillator configuration options. The output
configuration options are open-drain, open-drain with pull-
up, and CMOS. The oscillator options are ceramic resona-
tor, RC oscillator and external clock.

The LC66P408 operates from a5V supply and is available
in 42-pin DIPs and 48-pin QFPs.

Features
* 33 user-defined options including port output configura
tion, output level after reset and watchdog timer opfl @hs

* Ceramic resonator, RC oscillator or external clocl qpnon r

* 8 Kbyte PRQM (0000H to 2007H user addr%ébl’e)
« Compatible with the LC6640X series mask ROM devi
* 0.92 to0 10.0 psinstruction cycle time
* 5V supply

* 42-pin DIP and 48-pin QFP
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herein.

plications tlzra; require extremely high levels of reliability, such as life-support systems, aircraft’s
cdntroiﬁysteims or other applications whose failure can be reasonably expected to result in serious
phy5|eal aﬂdfor material damage. Consult with your SANYO representative nearest you before using
any SANY@ products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
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LC66P408

Pin Assignments
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LC66P408

Pin Function

Number
DIPAZS QIP4sE Name Description

1 44 DO0/PO0

2 45 D1/P01 Multiplexed 4-bit input/output port PO (P00 to PO&) ‘nq PROM data bus

3 46 D2/P02 lines (DO to D3)

4 47 D3/P03

5 48 D4/P10

6 1 D5/P11 Multiplexed 4-bit input/output port P1 {P_‘

7 2 D6/P12 lines (D4 to D7)

8 3 D7/P13

9 4 A0/SI0/P20

10 5 A1/SO0/P21 Multiplexed 4-bit input/output port P2 (P20t , serial input Q#(SI0), serial
— output 0 (SO0), serial clogk & (SCKO uest 0 (IN‘TQS and PROM

11 7 A2/SCKO/P22 address bus lines (A0 tg'Ag)

12 8 A3/INTO/P23

13 9 A4/INT1/P30

14 10 AS/POUTO/P3L Mu|t|plexed 3- b;t np“ut/outp

15 11 A6/POUT1/P32

16 12 HOLD/P33

17 13 A7/P40

18 14 A8/P41

24 22 A9/P42

25 23 A10/P43

19 15 VPP/TEST

20 16 Vsg

21 17 0OSscC1

22 20

23 21

26 24

27 25 .

28 26 PRO address bus lines (A1l to A13)

29 27

30 28

31 29 Mfu iplexed 4-bit input/output port P6 (P60 to P63), serial input 1 (SI1), serial

+output 1 (SOL1), serial clock 1 (SCK1), event counter input (PIN1) and PROM

32 31 gj%\ta security control input (DASEC)

33

34 3

= 2-bit input/output port PC

36

37 oot Multiplexed 4-bit input port PD (PDO to PD3), PROM program control input

38 A!}é/__E’bZ (PGM) and analog-to-digital converter inputs (AN1 to AN4)

39 ANA/RPD3/PGM

40 Vbp 5V supply

4L NS/PEO/CE Multiplexed 2-bit input port PE (PEO to PE1), PROM chip enable (CE) and

i ANG/PE1/OE output enable (OE), and analog-to-digital converter inputs (AN5 and AN6)

NC No connection
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Specifications
Absolute Maximum Ratings

Parameter Symbol Conditions Ratings Unit
Supply voltage Vbp -0.3t0 +7.0 \%
Ports P2 to P6 (excluding P33) input voltage Vi1 See note 1
Input voltage range for all inputs Vi2 See note 2
Ports P2 to P6 (excluding P33) output voltage Vo1 See note 1
Output voltage range for all outputs Vo2 See note 2
Ports PO, P1, P4, and P5 output source current -lop1
Ports P2, P3 (excluding P33), P6 and PC 4
output source current oP2
Pprts PO to P6 (excluding P33) and PC output I
sink current ON
Ports PO to P3 (excluding P33), P40 and P41 |
total sink current ON1
El(j)rrrtgnli’42, P43, P5, P6 and PC total sink IoN2 75 mA
tF;(t);tlssESr::Z zir(riﬁctzludmg P33), P40 and P41 —op1 x| mA
cPL?rrrtsnT‘lz‘ P43, P5, P6 and PC total source “lop 25| ma
Allowable power dissipation Pp1 DIP42S 600 | mw
Allowable power dissipation Pp2 QIP48E, See notg 430 mw
Operating temperature Topr -30 to +70 °’C
Storage temperature Tstg —55 to +125 °C
Notes

1. Open-drain output configuration option
2.All output configuration options

Parameter Qé.iiditions Ratings Unit
Supply voltage 5 \%
Supply voltage range 45t055 \
Hold-mode supply voltage range for data
retention 1.8t05.5 \%
Electrical Characteristics a'F .5t05.5V, Vg5 = 0V unless otherwise noted
" Ratings .
Parameter Conditions - Unit
min typ max
4MHi ceramic resonator 4.5 8.0 mA
Reset-mode supply current DD [ M'Hz external clock 6.5 11.0| mA
RC oscillator 4 8| mA
4 MHz ceramic resonator 3.0 55| mA
Halt-mode supply curg 4 MHz external clock 35 6.0 mA
e RC oscillator 3.0 55| mA
Hold-mode supp# ¢ | Vpp=18to55V 0.01 10.0| pA
Ports P2, P3 (exelfuding Output n-channel transistor OFF.
and OSC1 mi)uflow leve ViL1 See note 1. Vss 0.28Vpp |V
ViL2 Vpp=18to55V Vgg 0.25Vpp \%
Output n-channel transistor OFF.
ViLs See note 1. Vss 03Vpp| V
Output n-channel transistor OFF.

ViH1 See note 2. 0.75Vpp 135 \%
voltage E ViH2 Output n-channel transistor OFF 0.75Vpp Vbp \%
Ports PO, P1, PC, P .an?] B >1nﬁut high-level Output n-channel transistor OFF.
voltage & ViH3 See note 1. 0.7Vpp Vob| Vv
Ports PO to P6 (excluding P33) and PC output v loL =1.6 mA 0.4 v
low-level voltage oL oL =1.6 mA 15
Ports P2, P3 (excluding P33), P6 and PC v loH = -1 mA. See note 3. Vpp-1.0 v
output high-level voltage OH1 loH = -0.1 mA. See note 3. Vpp-0.5
Ports PO, P1, P4 and P5 output high-level v Vpp =45V, loH =-0.2 mA. See note 4. 2.4 v
voltage OHZ2 5., =-0.13 mA. See note 4. Vpp-1.35

Continued on next page.
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Continued from preceding page.
- Ratings .
Parameter Symbol Conditions - Unit
min typ max
Schmit-tgger lowlevel reshoid votage | ViU 025Vop OSVop| v
gﬁﬂtﬁqiﬁﬁ}ig’ggf ﬁi’gir.'ﬂvi?’tﬁrl‘lms v?:rllt(;g;?aSC1 ViH 0.5Vppy 0-7%pp| V
Ports P2, P3, P5 and P6, RES and OSC1 v,
Schmitt-trigger hysteresis voltage HYS
Input low-level current for all inputs Il \S/L: Xostgz(,mtpm n-channel transistor OFF.
Ports P2 to P6 (excluding P33) input high-level | V| =13.5V, output n-channel transistor OFF.
current IH1 See note 2.
Ports PO, P1 and P33, and RES and OSC1 | V| = Vpp, output n-channel transistor OF
input high-level current IH2 See note 1. #
Ports PC2, PC3, PD and PE input high-level | V| = Vpp. output n-channel transistor @FF
current IH3 See note 1. é
Ports P2 to P6 output leakage current loFF1 V| =13.5V. See note 2.
Ports PO, P1 and PC output leakage current loFE2 V| =Vpp. See note 2.
ESIEfj:gpsc:)Ln P4 and P5 output current with PO V| = Vss. Vpp =5.5 V. Se mA
Ceramic resonator input frequency fck MHz
Ceramic resonator input stabilization time fcrs 10| ms
RC oscillator input frequency frRC 3 4| MHz
External RC oscillator capacitance Cext 100 pF
External RC oscillator resistance Rext 2.2 kQ
Notes
1. Ports with CMOS output configuration option cannot
2. Open-drain output configuration option
3. CMOS output configuration option
4. Pull-up output configuration option
A/D converter characteristics at Ta=-30'tg +70
Ratings .
Parameter - Unit
min typ max
Resolution 6 bit
Absolute accuracy +1 +1.5 Isb
Linearity error +0.5 +1 Isb
ANL1 to AN6 analog input voltage Vss Vbp \%
Low-speed conversion time 128tcyc | 256tcyc us
High-speed conversion time 64tcyc | 128tcyc| Hs

Comparator characte Vpp =45t05.5V,Vgg=0V

. Ratings .
Conditions - Unit
min typ max
+1 +15 Isb
0 +0.5 +1| Isb
AN1 to AN6 analog"fn_;iﬁt voltagé Vss Vbb| Vv
ANL to ANG inpyf vditage Vss Vbp| Vv
30 us
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Timing Characteristics
Serial input/output timing

tekey

tekr
ekl
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Ta=-301t0+70°C, Vpp = 4.5t05.5V, Vsg= 0V

Parameter Symbol Unit
max
Instruction cycle time tcyc 10| s
SCKO and SCK1 serial clock input cycle time tckey Hs
SCKO and SCK1 serial clock output cycle time tocy Hs
SCKO and SCK1 serial clock input pulsewidth tekL Hs
SCKO and SCK1 serial clock output pulsewidth tcKH us
SCKO and SCK1 serial clock output rise time tckR 01| ps
SCKO and SCK1 serial clock output fall time teKE 01| ps
SI0 and SI1 serial data setup time tick us
SI0 and SI1 serial data hold time teki us
SO0 and SOL1 serial data output delay tck 0.3 us
Note
External clock timin
Ta=-30to +70"°C, VipHy = 4510 5.5V, Vgg =0V
ot - Ratings )
Parameter Symbol Conditions - Unit
min typ max
OSC1 external clock input frequency fext 0.4 4.35| MHz
OSC1 external clock input low-level pulsewidth textL 70 ns
OSC1 external clock input high-level pulsewidth textH 70 ns
OSC1 external clock input rise time textR 30 ns
OSC1 external clock input fall time textF 30| ns
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Interrupt and reset timing

Yok t1H, tring, tRsH

0.75Vpp

tioL, ti1L, tPiNL, tRsL

Ta=-30t0+70°C,Vpp =4.5t055V,Vgg=0V

Parameter Symbol Conditions
INTO low-level pulsewidth tioL
INTO high-level pulsewidth tioH
INT1 and INT2 low-level pulsewidth 1L
INT1 and INT2 high-level pulsewidth t1H
PIN1 input low-level pulsewidth tPINL
PIN1 input high-level pulsewidth tPINH
RES input low-level pulsewidth tRsL
RES input high-level pulsewidth tRSH

Input and Output Functions
The LC66P408 has many multiplexed pins whose function is controiled by sofi he fungtion of each of these pins
is shown in the following table. g

Name
DO/P00

D1/P01 Ports P00 to PO3 can be addressed as either a
D2/P02

D3/P03
D4/P10
D5/P11
D6/P12
D7/P13
AO0/SI0/P20
A1/SO0/P21
A2/SCKO0/P22
A3/INTO/P23
A4/INT1/P30
A5/POUTO/P31
AB/POUT1/P32

e-bit ports. T4 'ey’}function as data bus lines when memory is

ports. They function as data bus lines when memory is

;L;lf‘ ingle-bit ports. They function as address bus inputs when
serial datﬁ ‘input, P21 as a serial data output, P22 as a serial data clock and
ment ar 4 gvent counter input using timer 0.

| { ﬁort a 4-bit port with P33 or three, single-bit ports. They function as address
Igo functions as an interrupt request input, P31 as a square-wave output from

HOLD/P33

A7/P40

A8/PAL

A9/P42
A10/P43

As either a 4-bit port, four single-bit ports or an 8-bit port with P50 to P53. They function as
addressed.

DASEC/PIN1/P63

PC2
b3 Ports PC2 and PC3 can be addressed as either a 2-bit port or two, single-bit ports.
AN1/PDO
AN2/PD1 Ports PDO to PD3 can be addressed as either a 4-bit port or four single-bit ports. They also function as analog-to-digital converter
AN3/PD2 inputs. In addition, port PD3 also functions as the memory program control input.
AN4/PD3/PGM

Continued on next page.
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Continued from preceding page.

Name Function

ANS/PEO/CE Ports PEO to PE1 can be addressed as either a 2-bit port or two single-bit ports. They function as chip enable and write enable,

ANG6/PE1/OE respectively, when memory is addressed. They also function as analog-to-digital converter inputs.
oscl SC1 and OSC2 function as the external ceramic resonator or RC oscillator connections. When an 9xte | clock is used, OSC2 is
0sCc2 left open. *
RES When RES goes LOW white HOLD/P33 is HIGH, the CPU is reset.

VPP/TEST CPU test input. Normally connected to ground

User Options

Oscillator Options

There are three user options for the oscillator : an exter-
nal clock, an RC oscillator and a ceramic resonator. The
internal circuits of OSC1 and OSC2 for the external clock,
RC oscillator and ceramic resonator options are shown in
figures 1, 2 and 3, respectively. Note the Schmitt-trigger
inputs for both the external clock and RC oscillator op-

tions. : - -
osc1 ' '
I Chahipel put-up ophﬂn for portsPO P1, P4 and P5
i

Figure 1. External clock option

Input data

5

P3 PS*MPC a MOS conflguratlon

Qutput data

'—D— Input data

DsSB

Figure 5. P-channel pull-up option

The n-channel open-drain outputs for ports P2 to P6 have
awithstand voltage greater than 15 V.

Output Level After Reset Option
The output level of ports PO and P1 after a CPU reset is
user selectable.

Watchdog Timer Option
A watchdog timer is available to prevent program run-

away.
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PROM Specification

Specifying Programs and Options

The user-addressable memory is 0000H to 2007H.
Addresses 0000H to 1FFFH are for user programs, and
addresses 2000H to 2007H, for option specification. The

option specification is coded using the information shown
in the following table.

Address Data bit Parameter
DO Watchdog timer function
D1 Port PO level after reset
D2 Port P1 level after reset
2000H D3 No function
D4 Oscillator
D5 to D7 No function
DO Port POO output configuration
D1 Port PO1 output configuration
D2 Port P02 output configuration
2001H D3 Port P03 output configuration
D4 Port P10 output configuration
D5 Port P11 output configuration
D6 Port P12 output configuration
D7 Port P13 output configuration
DO Port P20 output configuration
D1 Port P21 output configuration
D2 Port P22 output configuration
2002H D3 Port P23 output configuration
D4 Port P30 output configuration
D5 Port P31 output configurati Open-drain Pull-up
D6 Port P32 output configup:
D7 No function Setto 0
DO Port P40 output configlration
E; Port P41 outputicorifigurati Open-drain PUll-up
D3
2003H
D4
D5 .
D6 Open-drain Pull-up
D7
Open-drain Pull-up
Setto 0
Setto 0
Setto 0
Setto 0
Open-drain Pull-up
Nb feinction Setto 0

Note

Ports with CMOS oufbdf configuration cannot be used as input ports.

The assembler execute command when specifying programs and options using a SANY O cross assembler is LC66S.EXE.
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PROM Programming

The PROM can be programmed using a special adapter WG66EP308Q/408Q for the 48-pin QIP as shown in the
board, W66EP308D/408D for the 42-pin DIP and following figure, and a universal EPROM programmer.

LCB6P408
(DIP42S)

W66EP308D/408D

DASEC
security
switch

LC66P408
(QIP4SE)

EC security switch
ON OFF

ON

o 0

O

EVAB800 special-purpose
programmers

Note

Intel isaregistered Wademwk of Intel Corporation.
ADVANTEST isaregistered trademark of ADVANTEST
Corporation.

DASEC
security
switch

The EPROM programmer adapter incorporates a data
security switch. When this switch is ON, datais secure,
and when OFF, the data lines are floating and the PROM
can be programmed. Note that when the data lines are
floating, the EPROM programmer will return an error.
This error can be ignored.
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APPLICATION NOTES

Reset Timing
Thereset signal on RES should be held LOW for amini- stabilized to ensure correct operation, as shown in the
mum of three instruction cycles after the oscillator has following figure.

VDD 45V /}(

osc AN/
> 3 instruction
>10ms cycles
RES /‘ Vin
Oscillator
stabilization

time

Program execution

AD1

Open drain
Port output format

Specified format

After areset occurs, al 1/0 ports are reset to open-drain
output configuration with floating outputs, except for port
PO and P1 which both have an output level after r_eset
option. The output configuration of each port is then.éet
using the specified options during the eight instrugeti
cycles after RES goes HIGH. Program execuﬂ@‘n the
begins from address 0000H. s .
The L C66E408/P408 can also be reset whileiphold m
(HOLD/P33isLOW) aslong ashold m de|sex fe@
fore RES goes HIGH again.

0SC2

11
I
Ceramic resonator

(O T C2
nr r

Reference Clock Figure 6. Ceramic resonator
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PES——— The external clock input connectionis OSC1. The remain-
Ceramic resonator P ing oscillator connection, OSC2, should be left open as

c1 c2 . T
shown in the following figure.
4 MHz Murata CSA —4.00MG | 33 pF £10% | 33 pF £10%

4 MHz Kyocera KBR —4.0MS | 33 pF £10% | 33 pF £10%
4 MHz Murata CST —4.00MG
with internal capacitor

4 MHz Kyocera KBR —4.0MES
with internal capacitor

N/A N/A

N/A N/A

1
ters Stable oscillation

Unstable oscillation

Figure 7. Ceramic resonator stabilization time

The external circuit for an RC oscillator is shown in th 7 -
following figure. ; d &= 160 pF

(.".=1§0pF

5 7 10 2 3 5 7 100
External resistor (kQ)

Note that the QI P package should be heat-soaked for 24
hours at 125 °C immediately prior to mounting.

QFpP

}

Program write/verify

}

Screening

:

Heat-soak prior to mounting

}

Mount Mount

Screening

No0.3492-12/14



LC66P408

Screening procedure

The construction of the microcontroller with ablank built-
in PROM makes it impossible for SANY O to completely
factory-test it before shipping. To prove reliability of the
programmed devices, the screening procedure shown in
the following figure should aways be followed.

Heat-soak at 150 + 5°C for 243 hours
with power OFF.

Check program
(Vpp=5x0.5V)

Ordering Information
When ordering identical mask ROM and PROM devices
simultaneously, provide an EPROM containing the target
memory contents together with separate order forms for
each of the mask ROM and PROM versions.

When ordering a PROM device, provide an EPROM con-
taining the target memory contents together with an order
from.

When ordering either an LC66404A 4 Kbyte or LC6640!
6 Kbyte mask ROM device, insert ajump command, 6r

Note that it is not possible to perform awrite test on the
blank PROM. 100% yield, therefore, cannot be guaran-
teed.

LC66P408

Parameter Symbol LC6640X series Unit
Recommended supply voltage range VbD 451055 4.0t0 6.0 \%
55 3.0
Maximum halt-mode supply curret 6.0 35 mA
55 55
External RC oscillator capacitance 100 100 pF
External RC oscillator resistance 2.2 2.7 kQ
Port output configuration after reset Ogﬁg Ici‘iril.ale?ls((l)3 ° Supsicrif(i)%(:igz
have pull-up)

A breakdown of the LC66
table.

sirincl ud&e he L C66408 and L C6640X devices, is shown in the following

Device ROM cgipacity

RAM capacity Package type

LC66304A/306A/308A 4/@9’;3 :K!byte ROM

DIP42S or QIP48E

DIC42S or QFC48

DIP42S or QIP48E

LC66E308 Kbyte EPROM
LC66P308 E 8 Kbyte PROM
LCB6404A/406A#408 4/6/8 Kbyte ROM

DIP42S or QIP48E

LC66E408 8 Kbyte EPROM

512 bytes DIC42S or QFC48

8 Kbyte PROM

DIP42S or QIP48E

6/8/12/16 Kbyte ROM

DIP64S or QIPG4A

16 Kbyte EPROM

DIC64S or QFC64

16 Kbyte PROM

DIP64S or QIP64E

SANYO ROM erwces

SANYO offers vanQ §$érV|ces at nominal charges. These include ROM writing, ROM reading, and package stamping
and screening. Contact'your local SANY O representative for further information.
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products or equmgnt To V&t
the customer shéufd alwa:y&e

yes to suppfl
it with somg p?obablllty Itis pOSSIb|e that these probablllstlc fallures could

is publlcatrb‘n may be reproduced or transmitted in any form or by any means, electronic or
|nc|ud|rfg photocopylng and recordlng or any |nf0rmat|0n storage or retrieval system,

produqf/técl;mglogy improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SA[)IY’O product that you intend to use.

B |nformation (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed for volume production. SANYO believes information herein is accurate and reliable, but
no guarantees are made or implied regarding its use or any infringements of intellectual property rights
or other rights of third parties.

This catalog provides information as of October, 2001. Specifications and information herein are subject

to change without notice.
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