TOSHIBA

TLCS-90 Series

TMP90P800

CMOS 8-Bit Microcontrollers
TMP90P800ON/TMP90P800F
1. Outline and Characteristics

The TMP90P800 is a system evaluation LS| having a built in
One-Time PROM for TMP90C400/800.

achieved by using a general EPROM programmer with an
adapter socket.

The function of this device is exactly same as the
TMP90C400 by programming to the internal PROM.

The differences between TMP90P800 and TMP90C400
are the memory size (ROM/RAM).

The following are the memory map of TMP90P800 and

X ST ) ) TMP90C400.
A programming and verification for internal PROM is
0000H 0000H % Internal ?
ROM
(4K Byte)
1000H
(8K Byte)
2000H
External External
Memory Memory
(56K Byte) (60K Byte)
FE8OH lnternal%
% RAM FFOOH W
WW/ Interna
(256 Byte) ~ RAM
(128 Byte)
FF8OH Internal 110 EF80H W‘ Internal I/O
FFAQH External (32 Byte) FFAQH xterna (32 Byte)
Memory Memory
FFFFH |_(96 Byte) FFFFH (96 Byte)

TMP0P800 Memory Map

The TMP90P8O0O0N is in a Shrink Dual Inline Package

TMP90C400 Memory Map

The TMPO0OPS80OF is in a Quad Flat Package (QFP64-P-

(SDIP64-P-750). 1420A).
Parts No. ROM RAM Package A"a"‘ms““ke‘
TMP90P80ON TP , 64-SDIP BM1142
) 256 x 8bit
TMP9OP8OOF 8192 x 8bit 64-FP BM1147

The information contained here is subject to change without notice
The information contained herein is presented only as guide for the applications of our products
which may result from its use. No license is granted by implication or otherwise under any patent

. No responsibility is assumed by TOSHIBA for any infringements of patents or other rights of the third parties
t or patent rights of TOSHIBA or others. These TOSHIBA products are intended for usage in general electronic

equipments (office equipment, communication equipment, measuring equipment, domestic electrification, etc.) Please make sure that you consult with us before you use these TOSHIBA products in equip-
ments which require high quality and/or reliability, and in equipments which could have major impact to the welfare of human life  (atomic energy control, spaceship, traffic signal, combustion control, all types
of safety devices, etc.). TOSHIBA cannot accept liability to any damage which may occur in case these TOSHIBA products were used in the mentioned equipments without prior consultation with TOSHIBA.
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TMP90P800

P24/ NMI

P30/INTO

P31/INT1

P37/TXD

INTERRUPT
CONTROLLER

P36/SCLK

P35/RXD

SERIAL 1/0
1CH

P34/701

P32/TI0

TIMER
8BIT 2CH
(TIMEROQ/ 1)

P33/TI2

P40~P47 <:
P50~P57 ¢

P60~P67 <:

TIMER
8BIT 2CH
(TIMER 2/ 3)

PORT

PORT

PORT

CPU =T VCC
A F = V55(GND)
B C
D E
H L
A F -t X1
B’ C' 0sC t— X2
D’ E
H' I t— CLK
X ~——— EA
Y ~«————— RESET
SP
PC
— 1> ALE
[ PORT POO~P07
0 /ADO~AD7
RAM L poRT <::> 7;2:21175
(2568B) 1
K > P20~P23
PORT P25/ WAIT
2 P26/RD
PROM P27 /WR
(8KB)

Figure 1. TMP90P800 Block Diagram
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TMP90P800

2.1 Pin Assignment
Figure 2.1 shows pin assignment of the TMP90P800.

2. Pin Assignment and Functions
The assignment of input/output pins, their names and functions
are described below.

|

P40 1 64 [JVcc

P41 2 63 [1P37 (TxD)

P42 ] 3 62 [1P36 (SCLK)

P43 4 61 [P35 (RxD)

P44 []5 60 (P34 (TOT)

P45 6 59 (P33 (TI2)

pa6 []7 58 [1P32 (TIO)

P47 []8 57 P31 (INT1)

P50 ]9 56 [1P30 (INTO)

P51 []10 55 P67

PS2 ] 11 54 [1P66

P53 []12 53 P65

P54 113 52 [ P64

P55 [ 14 51 [JP63

PS6 (15 50 P62

P57 [] 16 49 P61

P20 []17 48 [ P60

P21 18 47 [(JEA

P22 5 19 46 [JP27 (WR)

P23 [ 20 45 P26 (RD)
(NMI) P24 ] 21 44 [ CLK

(WAIT) P25 []22 43 P17 (A15)

(ADO) P00 23 42 P16 (A14)
(AD1) P01 L[]24 41 P15 (A13)
(AD2) P02 []25 40 P14 (A12)
(AD3) P03 []26 39 [JP13 (A11)
(AD4) P04 27 38 [JP12 (A10)
(ADS) P05 []28 37 [OP11 (A9)
(AD6) P06 []29 36 [JP10 (A8)
(AD7) PO7 ] 30 35 [JRESET

ALE ] 31 34 X2
(GND) Vss [] 32 33 X1

Figure 2.1 (1). Pin Assignment (64-SDIP)
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TMP90P800

(Ti0) P32
(T12)P33
(TO1) P34
(RxD) P35
(SCLK) P36
(TxD) P37
Vee

Pag

P41

P42

P43

P44

pas

HHHH AR AR AREE

P30 (INTO)
P17 (A15]

[—)P31 (INTH)

O

Pag 11|
pa7 1T
PS0 1T}
ps1 1T
ps2 1]
P53 11
P54 1]
Pss [CIT]
pse 1T
ps7 113
p20 CIT]
P21 I
P22 11
P23 1L
p24 CIT]
p2s 1T
po1 I
P02 CII]

(AT

WA )
{AD
{AD1
(AD2

Al Rk Tak ik

Figure 2.1 (2). Pin Assignment (64-FP)

P12(A10)
P11(A9)
P10 (AB)
RESET

%2

X1

V¢, (GND)
ALE

PO7 (AD7)
P06 (ADE)
POS (ADS)
P04 (AD4)
P03 (AD3)
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TMP90P800

2.2 Pin Names and Functions
The TMP90P800 has MCU mode and PROM mode.

(1) MCU Mode (The TMP90C400 and the TMP90P800

are pin compatible).

Table 2.2.1 Pin Names and Functions (1/2)

Pin Name No. of pins 1/0 3 states Function
POO ~ PO7 8 1/0 Port 0: 8-bit I/0 port that allows selection of input/output on bit basi.s
/ADO ~ AD7 3 states Address/Data Bus: Also functions as the lower 8 bits bidirectional data bus for external memory.
P10 ~ P17 6 /0 Port 1: 8-bit I/0 port that allows selection on bit basis.
/A8 ~ A15 Output Address Bus: The upper 8 bits address bus for external memory.
P20 ~ P23 4 1/0 Port 20 ~ 23: 4-bit /0 port with a pull-up resistor that allows selection on bit basis
P24 : 1/0 Port 24: 1-bit I/0 port with a pull-up resistor.
/NMI Input Non-maskable interrupt request pin: Falling edge interrupt register pin.
P25 ’ 1/0 Port 25: 1-bit /0 port with a pull-up resistor.
/WAIT Input Wait: Input pin for connecting slow speed memory of peripheral LSI
P26 ] Output Port 26: 1-bit output port
/RD Output Read: Generates strabe signal for reading external memory.
bo7 Output Port 27: 1-bit output port
WR 1 Outout Write: Generates strobe signal for writing into
p external memory
/0 Port 30: 1-bit 1/0 port with a pull-up resistor.
P30 1 Interrupt request pin 0: Interrupt request pin (Level/rising edge is programmable)
g/
1/0 Port 31: 1-bit I/0 port with a pull-up resistor.
P31 1 Interrupt request pin 1: Rising edge interrupt request pin
A/
P32 ] 1/0 Port 32: 1-bit I/0 port with a pull-up resistor.
mo Input Timer input 0: Counter input pin for Timer 0
P33 1 1/0 Port 33: 1-bit I/0 port with a pull-up resistor.
2 Output Timer input 2: Counter input pin for Timer 2

TOSHIBA CORPORATION
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TMP90P800

Table 2.2.1 Pin Names and Functions (2/2)

P35 | 1/0 Port 35: 1-bit 1/0 port with a pull-up resistor.
/RXD 1/0 Receive Serial Data
P36 : 1/0 Port 36: 1-bit I/0 port with a pull-up resistor.
/SCLK Output Serial clock output
P37 : 1/0 Port 37: 1-bit I/0 port with a pull-up resistor.
XD Output Transmitter Serial Data
P40 ~ P47 8 1/0 Port 4: 8-bit /0 port that allows 1/0 selection on bit basis.
P50 ~ P57 8 /0 Port 5: 1-bit /0 port with a pull-up resistor.
P60 ~ P67 8 1/0 Port 6: 8-bit I/0 port that allows 1/0 selection on bit basis.
ALE ’ Output Address latch enable signal: The negative edge of ALE supplies an address latch timing for external memory
aceess.
A 1 Input External access: Connects with Vg pin in the TMP90P800 built ROM is used.
CLK 1 Output Clock output: Generates clock pulse at 1/4 frequency of clock oscillation. It is Pulled up internally during resetting.
RESET 1 Input Reset: Initializes the TMP90P800.
X1/X2 2 110 Pin for quartz crystal or ceramic resonator
Ve 1 - Power supply (+5V)
Vss 1 - Ground (0V)
(2)  PROM Mode
Table 2.2.2
o
A7~ AD 8 Input P67 ~ P60
Program Memory Address Input
A12 ~ A8 5 Input P14~ P10
A15 ~A13 3 Input Be fixed to “L" level. (Note) P17 ~ P15
D7 ~ DO 8 1/0 Data Input/Output P07 ~ P00
0OE 1 Input Output Enable Input P26
CE 1 Input Chip Enable Input po7
VPP 1 gﬁﬁ; 12.5V/5V (Programming Power Supply) EA
VCC 1 Power Supply 5V
VSS 1 Power Supply ov
Pin Name No. of pins 1/0 Pin Setting
P20 ~ P23 4 Input Be fixed to “L" level.
NMI 1 Input Be fixed to *H” level.
WAIT 1 Input Be fixed to “H" level.
P30 ~ P34 5 Input Be fixed to “L” level.
P35, P36 2 Input Be fixed to “H" level.
P37 1 Input Be fixed to “L" level.
Egg - ﬁg; g Input Be fixed to “L” level.
RESET 1 Input Be fixed to “L” level.
CLK 1 Input Be fixed to “L” level.
ALE 1 Output Open
X1 1 Input
Resonator connection pin
X2 1 Output

(Note) Be fixed to “H” level when The 400-mode Bit or The Security Bit is programmed.
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TMP90P800

3. Operation 3.1 MCU Mode
The TMP90P800 is the OTP version of the TMPO0C400 that
is replaced an internal ROM from Mask ROM to EPROM. (1)  Mode Setting and Function
The function of TMP90P800 is exactly as that of
TMP90C400 eXCept the internal ROM/RAM size. The MCU mode is set by opening the CLK pin (Qutput
Refer to the TMPO0C400 except the functions which are status). yop d pin (Outp
not described this section. L
The following is an explanation of the hardware configuration mr;)%gﬂ &%gﬂ ode, the operation is the same as that of

and operation in the relation to the TMP90P800.
The TMP90P800 has an MCU mode and a PROM mode.
(2)  Memory Map

Figure 3.1 shows the memory map of TMP90P800,
and the accessing area by the respective addressing
mode.
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TMP90P800

0000H

2000H

FE8OH

FF8OH

FFAOH

FFFFH

.

Internal ROM

(8K bytes) %

External Memory
(56K bytes)

Internal RAM
(256 bytes)

Internal I/ O
Z (32 bytes) %

External Memory
(96 bytes)

Program

& Data Area

(BCQ)
(DE)
(HL)
(IX)
(1Y)
(SP)
(IX +d)
(IY +d)

(SP+d) a1

(HL+A)
(nn)

Direct Area

(n)

Figure 3.1. TMP90P800 Memory Map
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TMP90P800

3.2 PROM Mode

(1)

Mode Setting and Function

PROM mode is set by setting the RESET and CLK pins

to the “L” level.

VPP (12.5V/ 5V) \_J
EA VCC
Vee E: P36 P26
P35 P27
—= P17
P16
P15
77T s PO7
§ §
Al2 P10 POO
5 |:> P67
AQ |
pe0 RESET
X1 CLK
—_
I x2
VSS

<
(a)
(@]

K3

% Use the 10MHz resonator in
case of programming and

The programming and verification for the internal PROM is
achieved by using a general EPROM programmer with the
adaptor socket. The device selection (ROM Type)
should be “27256” with following conditions.

size: 256Kbit (32K x 8bit) VPP: 12.5V TPW: 1ms

Figure 3.2 shows the setting of pins in PROM mode.

To Program The Mode Bit or
The Security Bit connect
P15~P17 (A13~15) to Vce.

a9

For other pins, refer to the
section on pin functions
(Table 2.1).

verification by a general
EPROM prograinmer.

Figure 3.2. PROM Mode Pin Setting

Programming Flow Chart

The programming mode is set by applying 12.5V (pro-
gramming voltage) to the VPP pin when the following pins
are set as follows,

(Vee :6.0V)  *These conditions can be
(RESET  : “L” level) obtained by using adaptor
(CLK :“L” level) socket.

After the address and data have been fixed, a data on
the Data Bus is programmed when the CE pin is set to
“Low” (Tms plus is required).

General Programming procedure of an EPROM programmer
is as follows,

¢ \Write a data to a specified address for 1ms.

¢ \erify the data. If the read-out data does not match
the expected data, another writing is performed until
the correct data is written (Max. 25 times).

After the correct data is written, an additional writing is
performed by using three times longer programming
pulse width (1ms x programming times), or using three
times more programming pulse number. Then, verify
the data and increment the address.

The verification for all data is done under the condition
of Vpp = Vcc = 5V after all data were written.

Figure 3.3 shows the programming flow chart.
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TMP90P800

START

ADDRESS =
START ADDRESS

!

Vee=6vV J
b

Vpp=12.5V

T
Y

DATA = FF?

NO
X=0

—

PROGRAM Tmsec PULSE l

I

[ X=X+1

|
YES

:

NO
NG

é

OK y

ADDRESS = OVERPROGRAM

3X PULSES of Tmsec or
ADDRESS +1 | ONE PULSE of 3X msec
DURATION

L

NG

é

OKy

NO

LAST ADDRESS?

| Vee=5.0v
! Vpp =50V

READ ALLBYTE

> FAIL

Figure 3.3. Flow Chart
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(8)  The 400-mode Bit and The Security Bit

The TMP90P800 has The 400-mode Bit and The Security
Bit in PROM cell. If The 400-mode Bit is programmed to
“0”, The TMP90P800 functions as its memory size is
same as TMP90C400 (ROM: 0000H ~ OFFFH, RAM:
FFOOH ~ FF7FH). If The Security Bit is programmed to
“0”, the content of the PROM is disable to read in
PROM mode. If both The 400-mode Bit and The
Security Bit is programmed to “0”, the memory size is
as same as TMP90C400 and its content of the PROM
is disable to read.

How to Program The 400-Mode Bit or The Security Bit.

1) Connect A13, A14 and A15 pins to Vce. [Otherwise
connect them to GND to program PROM. (address
OOOOH ~ 1FFFH)]

2) Set programming address to 0000H.

3) To program the 400-mode Bit, set D1 to “0”.
4) To program the Security Bit, set DO to “0”.
5) Set D2 ~ D7 to “1” respectively.

The following table shows the 8-bit data to program
The 400-mode Bit or The Security Bit.

Table 3.1 Data to Program

Bit To PROGRAM D0 ~ D7 AD ~ A12 A13, A14, A15
The 400-mode Bite FDH
The Security Bt FEH all “0” all “1”
The 400-mode Bit and The Security Bit FCH
PROM (0000H ~ 1FFFH) - - all ‘0"

TOSHIBA CORPORATION
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4. Electrical Characteristics

TMP90P800ON/TMP90P800F
4.1 Absolute Maximum Ratings
Symbol Parameter Rating Unit
Ve Supply voltage 05~+7 V
Vin Input voltage -0.5~Vgp+05 Vv
Po Power dissipation (Ta = 85°C) F 500 mwW
N 600
TsoLDER Soldering temperature (10s) 260 °C
Tstg Storage temperature -65 ~ 150 °C
Topr Operating temperature -40 ~ 85 °C

4.2 DC Characteristics

Vg = 5V + 10% TA = -40 ~ 85°C (1 ~ 10MHz)
TA = -20 ~ 70°C (1 ~ 12.5MHz)

Symbol Parameter Min Max Unit Test Conditions
ViU Input Low Voltage (P0) -0.3 0.8 V -
Viig P1, P2, P3, P4, P5, P6 03 0.3Vge v -
Vil RESET, NMI 03 025V v -
Vi3 A 03 03 v -
Vig X1 -03 0.2Vge v -
Vi Input High Voltage (P0) 22 Ve +0.3 V -
Vit P1, P2, P3, P4, P5, P6 0.7Vge Vg +0.3 v -
Vit RESET, NMI 0.75Vcc Veg+0.3 v -
Vi A Voo -03 Voo +0.3 v -
Virg X1 0.8Vge Ve +0.3 v -
Vou Output Low Voltage - 0.45 Vv lop =1.6mA
Vou 24 v lon = -400pA
Vou Output High Voltage 0.75V¢g - Vv lop =-100pA
Vorp 0.9Vge v lon = -20pA
i | ™ s | m [l

I Input Leakage Current 0.02 (Typ) +5 LA 0.0=<VinsVgg
Io Output Leakage Current 0.05 (Typ) +10 LA 0.2<Vin< Vg -0.2
Opﬁjrlaeti?g Current (RUN) 12% ((TT};;;)) 450 m 06 = 10MHz
o Idle 2 6 (Typ) 15 ma | (@5%Up @125MHz)
§8E gﬁ i 04? ;ﬁ?{}c) 0.05(Typ) fg ﬁ 0.2 <Vin<Vgg - 02
Verp | Power Down Voltage (@STOP) Z o BACK UP 6 v x:;iz%f;\\’/i%
Rest RESET Pull Up Register 50 150 KQ -
Clo Pin Capacitance - 10 pF testfreq = IMHz
Viy Schmitt width RESET, NMI 0.4 1.0(Typ) v -

Note: IpaR is guaranteed for a total of up to 8 optional ports.
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4.3 AC Characteristics

Vg = 5V +10% TA = -40 ~ 85°C (1 ~ 10MHz)
TA = -20 ~ 70°C (1 ~ 12.5MHz)

Variable 10MHz Clock 12.5MHz Clock
Symbol Parameter Unit
Min Max Min Max Min Max
tosc Oscillation cycle ( =x) 80 1000 100 - 80 - ns
tove CLK Period 4x 4x 400 - 320 - ns
twH CLK High width 2x-40 - 160 - 120 - ns
twiL CLK Low width 2x-40 - 160 - 120 - ns
tar A0 ~ 7 effective address — ALE fall 0.5x-15 - 35 - 25 - ns
tia ALE fall ~ A0~ 7 hold 0.5x-15 - 35 - 25 - ns
I ALE Pulse width X-40 - 60 - 40 - ns
te ALE fall RD/WR fall 0.5%-30 - 20 - 10 - ns
foL RD/WR - ALE rise 0.5% - 20 - 30 - 20 - ns
tacL A0 ~ 7 effective address — RD/WR fall X-25 - 75 - 55 - ns
tacH Upper effective address — RD/WR fall 1.5%- 50 - 100 - 70 - ns
tea RD/WR fall — Upper address hold 05x-20 - 30 - 20 - ns
tapL A0 ~ 7 effective address — Effective data input - 3.0x-35 - 265 - 205 ns
tapH Upper effective address — Effective data input - 3.5x- 55 - 295 - 225 ns
tro RD fall . Effective data input - 2.0x-50 - 150 - 10 ns
tam RD Pulse width 2.0x-40 - 160 - 120 - ns
tha RD rise - Data hold 0 - 0 - 0 - ns
traE RD rise - Address enable x-15 - 85 - 65 - ns
tww WR pulse width 2.0x-40 - 160 - 120 - ns
tow Effective data — WR rise 2.0x-50 - 150 - 110 - ns
two WR rise — Effective data hold 0.5x-10 - 40 - 30 - ns
tackH Upper address — CLK fall 2.5x-50 - 200 - 150 - ns
tackL Lower address — CLK fall 2.0x- 50 - 150 - 110 - ns
tokHA CLK fall - Upper address hold 1.5x- 80 - 70 - 40 - ns
feck RD/WR - CLK fall x-25 - 75 - 55 - ns
fokHe CLK fall - RD/WR rise x- 60 - 40 - 20 - ns
tock Valid data CLK fall x - 50 - 50 - 30 - ns
towa RD/WR fall - Valid WAIT - x-40 - 60 - 40 ns
tAwAL Lower address — Valid WAT - 2.0x-70 - 130 - 90 ns
twan CLK fall - Valid WAIT hold 0 - 0 - 0 - ns
tAwAH Upper address — Valid WAIT - 2.5x-70 - 180 - 130 ns
topw CLK fall — Port Data Output - X + 200 - 300 - 280 ns
trrc Port Data Input — CLK fall 200 - 200 - 200 - ns
tepr CLK fall — Port Data hold 100 - 100 - 100 - ns

AC Measuring Conditions
¢ QOutput level: High 2.2V/Low 0.8V, C| = 50pF

(However, CL = 100pF for ADO ~ 7, A8 ~ 15, ALE, RD, WR)
¢ Input level: High 2.4V/Low 0.45V (ADO ~ AD7)

High 0.8Vc/Low 0.2V (excluding ADO ~ AD7)
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4.4 Zero-Cross Characteristics

Vg = 5V +10% TA = -40 ~ 85°C (1 ~ 10MHz)
TA = -20 ~ 70°C (1 ~ 12.5MHz)

Symbol Parameter Condition Min Max Unit
Vx Zero-cross detection input AC coupling C = 0.1pF 1 18 VAC p-p
Azx Zero-Cross accuracy 50/60Hz sine wave - 135 mv
Fax Zero-cross detection input frequency - 0.04 1 KHz

4.5 Serial Channel Timing-1/0 Interface Mode

Vg = 5V +10% TA = -40 ~ 85°C (1 ~ 10MHz)
CL = 50pF TA = -20 ~ 70°C (1 ~ 12.5MHz)

Variable 10MHz Clock 12.5MHz Clock
Symbol Parameter Unit
Min Max Min Max Min Max
tscy Serial Port Clock Cycle Time 8x - 800 - 640 - ns
toss Output Data Setup SCLK Rising Edge 6x - 150 - 450 - 330 - ns
tons Output Data Hold After SCLK Rising Edge 2x-120 - 80 - 40 - ns
thsr Input Data Hold After SCLK Rising Edge 0 - 0 - 0 - ns
tsro SCLK Rising Edge to Input DATA Valid - 6x-150 - 450 - 330 ns

4.6 8-bit Event Counter

Vg =5V +10% TA = -40 ~ 85°C (1 ~ 10MHz)
TA = -20 ~ 70°C (1 ~ 12.5MHz)

Variable 10MHz Clock 12.5MHz Clock
Symbol Parameter Unit
Min Max Min Max Min Max
tyck TI2 clock cycle 8x+100 - 900 - 740 - ns
tyckL TI2 Low clock pulse width 4x+40 - 440 - 360 - ns
tyckH TI2 High clock pulse width 4x+40 - 440 - 360 - ns

4.7 Interrupt Operation

Ve =5V £10% TA = -40 ~ 85°C (1 ~ 10MHz)
TA = -20 ~ 70°C (1 ~ 12.5MHz)

Variable 10MHz Clock 12MHz Clock
Symbol Parameter Unit
Min Max Min Max Min Max

NMI, INTO Low level pulse width

thTAL 4x - 400 - 320 - ns
1
NMI, INTO High level pulse width

thTAH ﬂ_ 4x - 400 - 320 - ns
INT1 Low level pulse width

thTBL 8x+ 100 - 900 - 740 - ns
1
INT1 High level pulse width

thTBH 8x+ 100 - 900 - 740 - ns
I
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4.8 Read Operation (PROM Mode)

DC Characteristic, AC Characterisc

TA = -40 ~ 85°C Vec =5V +10%

Symbol Parameter Condition Min Max Unit
Vpp Vpp Read Voltage . - 45 55 V
Vins Input High Voltage (AO ~ A15, CE, OF) - 0.7xVge Vee +0.3 Vv
ity Input Low Voltage (AO ~ A15, CE, OF) - -0.3 0.3xVge Vv
tacc Address to Output Delay Cp =50pF - 2.25TCYC + a ns

4.9 Programming Operation (PROM Mode)

TCYC = 400ns (10MHz Clock)

o = 200ns

DC Characteristic, AC Characteristic

TA =25 +5°C Ve = 6V +0.25V

Symbol Parameter Condition Min Typ Max Unit
Vpp Programming Voltage - 12.25 12.50 12.75 %
Vig Input High Voltage (DO ~ D7) - 0.2Vge+1.1 Voo +0.3 Vv
ViL Input Low Voltage (DO~ D7) - -0.3 0.2V - 0.1 Vv
Vigs Input High Voltage (A0 ~ A15, CE, OF) - 0.7V¢e Voo +0.3 Vv
Vit Input Low Voltage (A0 ~ A15, CE, OF) - -0.3 0.3Vee Vv
lco Ve Supply Current tosc = 10MHz - 50 mA
Ipp Vpp Supply Current Vpp =13.00V - 50 mA
tew CE Programming Pulse Width C =50pF 0.95 1.00 1.05 ms

(Reference) Definition of Ipar

RexTt
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4.10 I/0 Interface Mode Timing

CLK 1 11 L1 LI L L L [ N N

1
SCLK ‘ [

QUTPUT DATA

" N | X ) G X X

INPUT DATA

RxD X VALID X XIVALID X X VALID X x VALID )C
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4.11 Timing Chart

Ag~15

ADg~7

ALE

2!
Qi

ADg~7

ALE

WR

WAIT

Port Qutput

PortInput

teve |
CLK / twH 4
tACKH - twi
tackL tekHA
tADH
taDL
—
}---——-1 Ag~7 b————- -1 Dg~7 IN —-=--4
tLa tHR —
Tica
. tock [._texmc
/ tm_li tic 1 teL
tacl
tACH tRD tRAE
trRR f
tock
——————— -i Ag~7 X Dg~7 OUT - - -(
t t
tL . DWW WD
|
] \ tic tcl
tacL
tww
towa
\ twaH
~—tawaAl——— "
tawAH «—tcpw—|
<—tPRC—| tcpp
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4.12 Read Operation Timing Chart (PROM Mode)

AD-A12 X‘ X

< \\\\\\\|\\\ LI
SEERMNNNNNN Y

[a)
m

o]
m

| tacc

HIGH 2
HIGH 7 { 2112% DATA OUTPUTS )62222)———

Read Data

4.13 Programming Operation Timing Chart (PROM Mode)

AD-A12 X X
OE / \_—/——
Write Data UNKNOWN  Yeed Dy STABLE >__-——

. \ tpw /

v LI
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