TOSHIBA TMP91P640-10

CMOS 8-BIT MICROCONTROLLERS
TMP91P640N - 10/ TMP91P640F - 10

1. OUTLINE AND CHARACTERISTICS

The TMP91P640 is a system evalution LSI having a built in One-Time PROM for
TMP91C640. ‘

A programming and verification for the internal PROM is achieved by using a
general EPROM programmer with an adapter socket.

The function of this device is exactly same as the TMP91C640 or TMP90C840A by
programming to the internal PROM.

The different points between TMP91P640 and TMP90C840A are the memory size
(ROM/RAM) and maximum operating frequency.

‘The operating frequency range of TMP91P640 is from 1MHz to 10MHz, against that

of TMP31C640/TMP90C840A is from 1MHz to 12.56MHz.
The TMP91P640N-10 is in a Shrink Dual Inline Package (SDIP64-P-750).
The TMP91P640F-10 is in a Quad Flat Package (QFP64-P-1420A).

The following are the memory map of TMP91C640 and TMP90C840A.

00000H 7
Internal ROM
(16K byte)
04000H 1
External Memory

(48K byte)
OFDCOH

A
Internal RAM
(512byte)

OFFCOH ¢ 4

74
Internal | /O
(48byte)

7
00000H 7 Internal ROM
(8K byte)
Vi

External Memory
(56K byte)

02000H

OFECOH 7 Internal RAM

(256byte) 7

A
Internal | /O
(48byte)

OFFCOH

:

- OFFFOH OFFFOH
External Memory External Memory
(16byte) (16byte)
10000H 10000H
External Memory External Memory
(960K byte) (960K byte)
FFFFFH FFFFFH
TMP91C640 Memory Map TMP90C840A Memory Map 261150
PARTS NO. ROM RAM PACKAGE ADAPTER SOCKET
TMP91P640N-10 | oTp 64-SDIP BM1115A
16384 x 8bi 512 x 8bit
TMP91P640F-10 x8bit 64-FP BM1116A -
261190
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NMI
P80/INTO

P30/RXD

P31/RXD
P32/RTS/SCLK/TXD
P33/TXD

P34/CT5

PS0~PSS/
ANO~ANS

VRFF
AGND

P60/TO1/MO0
P61/ MO1
P62/ M02
P63/M03

P70/ TO3/M10
P71/MMN
P72/M12
P73/M13

P81/INT1/TI4
P82/INT2/TI5
P83/T03/704

INTERRUPT cPU -—— vcC
CONTROLLER A F ~—F—— VSS(GND)
B C
D | E
WATCH DOG || | VI
TIMER : g S
ALF osc T X!
B C —» X2
L D | E
H [ —» CLK
SERIAL 1/0 X -« EA
1CH - Y ~«——— RESET
5P
PC
_—'_|> ] |"L
8BIT 6CH —
AID [} PORT POO~PO7
CONVERTER 0 /D0~D7
STEPPING
MOTOR N
CONTROL PORT [+ RAM | PORT [ ) P10~P17
4 (5128) . 1A0~A7
STEPPING
MOTOR an
CONTROL PORT [
1
> L porT P20~P27
M 2 1 AB~A1S
L] TIMER -
88IT 2CH |
(TIMERO/1) M
P35/RD
Lo TIMER b PROM WR
88IT 2CH | {16KB) =he igg;%
(TIMER2/3) M
TIMER/ - L| P40~P43
EVENT COUNTER — P?,RT > /A16~A19
168IT 1CH |
(TYMER4)

090890

Figure 1 TMP91P640-10 Block Diagram
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TOSHIBA TMP91P640-10

2. PIN ASSIGNMENT AND FUNCTIONS

2.1 Pin Assignment

Figure 2.1 (1) shows pin assignment of the TMP91P640N-10.

V= R =
AGND [ 2 63 [IP37 (WAIT)
{AND) P50 3 62 [C1P36 (WR)
(AN1) P51 14 61 [3JP35 (RD)
(AN2) P52 15 60 P34 (CTS)
(AN3) P53 16 58 [1P33 (TxD)
(AN4) P54 7 58 [JP32 (TxD/RTS/SCLK)
(ANS) P55 (18 57 [JP31  (RxD)
(TO1/MO0) P60 ]9 56 [T1P30 (RxD)
(M01) P81 L]10 55 [1EA
(M02) P62 ] 11 54 {JP43  (A19)
(M03) P63 12 53 P42 (A18)
(TO3/M10) P70 ] 13 52 1P41  (A17)
(M11) P71 14 51 P40  (A16)
(M12) P72 15 50 P27 (A15)
{M13) P73 16 49 IP26  (A14)
(INTO) P80 17 48 [T1P25  (A13)
(INT1/TI14) P81]18 47 [71p24  (A12)
(INT2/TI5) P82(]19 46 [1P23  (A11)
(TO3/TO4) P83 20 45 P22 (A10)
NMI ] 21 44 P21 (A9)
RESET [ 22 43 [1P20 (A8)
CLk 23 42 [3dP17 (A7)
(D0) POO ] 24 41 [1P16  (A6)
(D1) PO1LC]25 40 [IP15  (AS5)
(D2) P02 ] 26 39 P14 (Ad)
(D3) PO3 27 38 IP13  (A3)
(D4) P04 []28 37P12  (A2)
(D5) PO5 29 36 [IP11 (A1)
(D6) P06 ] 30 35 P10 (AD)
(D7) PO7 131 34 X2
(GND) Vss 32 33 [Ox1

090890

Figure 2.1 (1) Pin Assignment (64-SDIC/SDIP)
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TOSHIBA ‘ TMP91P640-10

Figure 2.1 (2) shows pin assignment of the TMP91P640F-10.

A19)

PO T I R S T S R SIS

EA

TT—JP31 (RXD)
FTI1P30 (RXD)
[TT P43
[TTJpa2
[T pa1
(T 1pag
11 Jp2y
[T 3p2g
[IT P25
[ TT 1p24
(1 p23

(Txp RTS rscLiy P32 T LI P13(A3)
(TxD} P33 [T 1 P12(A2)
(&% p3a I} [T P11(A1)
(fD) P35 113 [T P10{AQ)
WrRyp3s I T 1 x2

(WAIT) P37 [o— T Xt
vee I T vqs(GND)
vRer 1 [T Po7 (D7)
acnp I [T P06 (D6)
(Ang) pso T [T POS(DS)
(AN1) P51 1T ITT 1 PO4a(Da)
(anzyps2 I O [T Po3(D3)
(AN3) P53 | — [TT 1 Po2(D2)
SRR L
EE§§§§EEEE§E§§|§E§§§
HIHTHHEILN
$32 SF22E558%
g g 2z g
090890

Figure 2.1 (2) Pin Assignment (64-FP)
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2.2 Pin Names and Functions
The TMP91P640 has MCU mode and PROM mode.
(1) MCU Mode (The TMP91C640 and the TMP91P640 are pin compatiple)

Pin Names and Functions (1/2)

Pin Name | No. of pins | I/O 3 states Function

P00~PO7 8 170 Port 0: 8-bit IO port that allows selection of input/output on byte

/DO0~D7 3 states gzstl: bus: Also functions as 8-bit bidirectional data bus for external
memory

P10~P17 8 1/0 Port 1: 8-bit I/O port that allows selection on byte basis

IAD~A7 Output |Addressbus: The lower 8 bits address bus for external memory

P20~pP27 8 110 Port 2: 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

P30 1 Input Port 30: 1-bitinput port

/RxD Receiver Serial Data

P31 1 Input Port 31: 1-bitinput port

/RxD Receiver Serial Data

P32 1 Output {Port 32: 1-bit output port

TxD Transmitter serial Data

RTS Request to send serial data

/SCLK Serial clock output

P33 1 Qutput |Port33: 1-bit output port

/TxD Transmitter Serial Data

P34 1 Input Port 34: 1-bitinput port

/CTS Clear to send Serial data

P35 1 Output |Port35: 1-bit output port

/RD Read: Generates strobe signal for reading external memory

P36 1 Qutput |Port36: 1-bit output port

AR Write: Generates strobe signal for writing into external memory

P37 1 Input Port 37: 1-bit input port

AVATT Wait: Input pin for connecting slow speed memory or peripheral
LSl

P40~P43 4 Qutput |Port 4: 4-bit output port that allows selection of Port/Address Bus
on bit basis

IA16~A19 Address bus: Also functions as address bus for external memory
(4 bits of bank address)

P50~P55 6 Input Port 5: 6-bit input port

/ANO~ANS5 Analog input: 6 analog inputs to A/D converter

261190
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Pin Names and Functions (2/2)

Pin Name | No. of pins | O 3 states Function

VREF 1 Input of reference voltage to A/D converter

AGND 1 Ground pin for A/D converter

P60~P63 4 110 Port 6: 4-bit I/O port that allows I/0 selection on bit basis

/M00~MO03 Output |Stepping motor control port0

/TO1 Output |Timer output 1: Output of Timer0 or 1

P70~P73 4 110 Port 7: 4-bit /0 port that allows I/O selection on bit basis

/M10~M13 Output |Stepping motor control port 1

/103 Output | Timer output 3: Qutputof Timer2or3

P80 1 Input Port 80: 1-bitinput port

/INTO Interrupt request pin 0: interrupt request pin (Level/rising edge is
programmable)

P81 1 Input Port 81: 1-bit input port

/NT? Interrupt request pin 1: interrupt request pin (Rising/falling edge is
programmable)

ma Timer input 4: Counter/capture trigger signal for Timer 4

P82 1 Input Port 82: 1-bitinput port

/INT2 Interrupt request pin 2: rising edge interrupt request pin

M5 Timer input 5: capture trigger signal for Timer 4

P83 1 Output |Port 83: 1-bit output port

TO3/TO4 Timer output 3/4: Output of Timer 2,3 or4

NMI 1 Input Non-maskable interrupt request pin:
Falling edge interrupt requestpin =~ _

CLK 1 Outiput |Clock output: Generates clock pulse at 1/4 frequency of clock
oscillation. Itis Pulled up internally during resetting.

EA 1 Input External access: Connects with Vce pin using internal ROM, and
with GND pin not using internal ROM.

RESET 1 input  ]|Reset : Initializes the LSI. (Built in pull-up resister)

X1/X2 2 Input/ | Pin for quartz crystal or ceramic resonator

Output .
Vee 1 Power supply ( + 5V)
Vss (GND) 1 Ground (0V)

261190

MCU90-162

H 9097249 0029119 432 W
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(2) PROM Mode

Table 2.1
Pin Function | No. of .
Name pins ] Function Pin Name (MCU mode)
A7~A0 8 Input P17~P10
Address Input
A13~A8 6 Input P25~P20
Al4 P26
AlS 2 Input | Befixed to “L" level. P27
D7~D0 8 I/0  |Datalnput/Output ' PO7~P00
OE 1 Input  [Output Enable Input P35
CE 1 Input | Chip Enable Input P36
VPP 1 g:;ﬁ; 12.5V/ 5V (Programming Power Supply) |EA
vee 1 :3;,"5;, 5V vee
vss 1 sommiy |ov vss
Pin Name N;ih':f 1o Pin Setting
P30, P31 2 Input | Be fixed to “L" level.
P32, P33 2 Output {Open
P34, P37 2 Input |Befixedto "L" level.
P43~P40 4 Output |Open
P55~P50 6
ig;:ggg i Input |Be fixed to "L" level.
P82~-P80 3
P83 1 Output |Open
VREF 1 Be fixed to "L" level.
AGND 1 Be fixed to "L" level.
RESET 1 Input |Be fixed to “L" level.
CLK 1 Input | Be fixed to “L" level.
NMIT 1 Input | Be fixed to "H" [evel.
X1 ! Input Resonator connection pin
X2 1 Output

261190
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3.

3.1
o

@

OPERATION

The TMP91P640 is the OTP version of the TMP91C640 that is replaced an internal
ROM from Mask ROM to One-Time PROM.

The function of TMP91P640 is exactly same as that of TMP90C840A except the
internal ROM/RAM size. _

Refer to the TMP90C840A except the functions which are not described this section.

The following is an explanation of the hardware configuration and operation in
relation to the TMP91P640.

The TMP91P640 has an MCU mode and a PROM mode.

MCU Mode
Mode Setting and Function

The MCU mode is set by opening the CLK pin (Output status).
In the MCU mode, the operation is same as that of TMP91C640.

Memory Map

The memory map is same as that of TMP91C640.
Figure 3.1 shows the memory map of TMP91P640, and the accessing area by the
respective addressing mode.

MCU90-164
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TOSHIBA TMP91P640-10

00000H
internal PROM
(16K byte)
04000R
Program Data Area
External Memory & Data Area
(48K byte) (BC) (1X)
(DE) ()
(HL) (IX +d)
(sP) (1Y +d)
(SP +d)
OFDCOH 77 (HL+A)
Thtermal RAMET
OFFOOH (512byte) /
OFFCOH // Internal 170 Direct Area
(48byte) 77 ()
OFFFOH External Memory
(16byte)
10000H
External Memory
(960K byte)
FFFFFH
261190

Figure 3.1 TMP91P640 Memory Map

MCU90-165
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3.2 PROM Mode
(1) Mode Setting and Function

PROM mode is set by setting the RESET and CLK pins to the “L” level.

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 X8bit) VPP : 12.5V TPW: 1ms

The TMP91P640-10 is not supported an electric signature mode.

Figure 3.2 shows the setting of pins in PROM mode.

VPP (12.5V/5V) " vee
EA Ve |e—ro
—
-

P27 P35
P26 P36

P25 P07 D7
|| TS G
P30 o00 DSO For other pins, refer to the

P17 section on pin functions
(Figure 2.1).

RESET
P10
CLK 5 :
X1 *% Use the 10MHz resonator in

fof 22 v [
\

vee case of programming and
verification by a general
X2 NMI EPROM programmer.
| VSS
261190

Figure 3.2 PROM Meode Pin Setting
(2) Programming Flow Chart

The programming mode is set by applying 12.5V (programming voltage) to the VPP
pin when the following pins are set as follows,
Vee : 6.0V
RESET : “L”level

CLK : “L”level
After the addres and data have been fixed, a data on the Data Bus is programmed

when the CE pin is set to “Low” (1ms plus is required).
General programming procedure of an EPROM programmer is as follows,
e Write a data to a specified address for 1ms.
o Verify 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 writting is performed by using three
times longer programming pulse width (1msX programming times), or using three times
more programming pulse number. Then, verify the data and increment the address.

* These conditions can be obtained by using
adaptor socket.

MCU90-166
W 9097249 0029123 963




TOSHIBA TMP91P640-10

The verification for all data is done under the condition of Vpp=Vcc=5V after all
data were witten.
Figure 3.3 shows the programming flow chart.

START

'

ADDRESS =
START ADDRESS

I

Vee=6V

{

Vpp=12.5V
!

YES
DATA =FF?

NO
X=0

l PROGRAM 1ms PULSE |

!

X=X+1

YES

é

NO

NG

é

OK y

ADDRESS = OVERPROGRAM
3X PULSES of 1ms or
ADDRESS + 1 ONE PULSE of 3X ms
DURATION

NO

LAST ADDRESS?

Vee = 5.0V
Vpp = 5.0V

READ ALLBYTE

NG
et FAIL

13048%

Figure >3.3 Flow Chart
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H 9097249 0029124 ATT W




TOSHIBA

TMP91P640-10

4. ELECTRICAL CHARACTERISTICS
TMP91P640N-10/TMP91P640F-10

4.1 Absolute Maximum Ratings

4.2 DCCharacteristics

Symbol Parameter Rating Unit
Vee Supply voltage -05~+7 \
VIN Input voltage -0.5~Vcc+0.5 \

Pp Power dissipation (Ta = 85°C) F_500 mw
N 600

Tsowper | Soldering temperature (10's) 260 T
Ts1G Storage temperature -65~150 C
Topr Operating temperature ~40 ~ 85 c

261190

Vee=5V210% TA= -40~85°C (1~10MHz)

Typical Values are for TA = 25°C and Vcc = 5V.

Symbol Parameter Min Max Unit Test Conditions
Vi Input Low Voltage (P0) -03 0.2Vec-0.1 \Y
ViLt P1, P2, P3, P4, P5, P6, P7, P8 -03 0.3Vee v
ViL2 RESET, INTO (P80), NMI -03 0.25Vce v
Vi3 EA -0.3 03 v
Via X1 -03 0.2Vce \
ViH Input High Voltage (P0) 0.2Vec+ 1.1 Vee+0.3 \
Vi1 P1, P2, P3, P4, P5, P6, P7, P8 0.7Vcc Vec+0.3 Vv
ViHz RESET, INTO (P80), NMI 0.75Vcc Vec +0.3 Y
V43 EA Vee-0.3 Vee+0.3 v
ViHa X1 0.8Vce Vee+0.3 )
Vou Output Low Voltage 0.45 \ loL=1.bmA
VOH Output High Voltage 2.4 V_ |lon= - 400gA
VoH1 0.75Vcc Vv log = - 100A
Vohz 0.9Vcc \ lon = = 20LA
IDAR ?grlljgggﬁg) Drive Current 1.0 _35 mA ng: HS\‘/(O
ILi Input Leakage Current 0.02 (Typ) %5 #A [0.0=Vin £ Ve
ILo Output Leakage Current 0.05 (Typ) +10 A |0.2£Vin £Vec-0.2
lec Operating Current (RUN) 20 (Typ) 40 mA
Idle 1 1.5 (Typ) 5 mA | fosc=10MHz
idle 2 9  (Typ) 15 mA
STOP (TA = - 40~85°C) 0.2 (Typ) 50 A 0.2=Vin =Vec-0.2
STOP(TA =0~50°C) 10 pA
Vstop Power Down Voltage (@STOP) 2 6 v V2 =0.2Vee,
RAM BACK UP ViH2 = 0.8Vce
RRsT RESET Pull Up Registor 50 150 kQ
Cio Pin Capacitance 10 pF testfreq = 1MHz
VTH Schmitt width RESET, NMI, INTO{ 0.4 1.0(Typ) Vv

Note : Ipar is guaranteed for a total of up to 8 optional ports.

261190
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4.3 AC Characteristics
Vee=5V £10% TA= -40 ~85C (1~10MHz)

CL =50pF
Symbol Parameter Variable 10MHz Clock Units
Min Max Min | Max
tosc OSC. Period =x 100 1000 100 ns
teye CLK Period ax 4ax 400 ns
twi CLK Low width 2x-40 160 ns
twH CLK High width 2x =40 160 ns
tAC Address Setup to RD, WR x-45 55 ns
trRR RD Low width 2.5x-40 210 ns
tca * |Address Hold Time After RD, WR 0.5x - 40 10 ns
tap Address to Valid Data in 3.5x - 95 255 | ns
trD RD to Valid Data In 2.5x-80 170 [ ns
tHR Input Data Hold After RD 0 0 ns
tww WR Low width 2.5x~40 210 ns
tpw Data Setup to WR 2x-50 150 ns
twp Data Hold After WR 30 90 30 90 | ns
tcwa |RD, WR to Valid WAIT 1.5x- 100 50 ns
tawa | Address to Vaild WAIT 2.5x-130 120 | ns
twas WAIT Setup to CLK 70 70 ns
twan | WAIT Hold After CLK- 0 0 ns
try RD/WR Recovery Time 1.5x - 35 115 ns
tepw CLK to Port Data Qutput X+ 200 300 ns
tPrC Port Data Setup to CLK 200 200 ns
tepr lion Data Hold After CLK 100 100 ns
tcHc  |RDAWR Hold After CLK x-60 40 ns
teLe RD/WR Setup to.CLK 1.5x - 50 100 ns
tcLtHA | Address Hold After CLK 1.5x ~ 80 70 ns
taCL Address Setup to CLK 2.5x~-80 170 ns
tep Data Setup to CLK x-50 50 ns

261190

® AC output level High 2.2V/Low 0.8V
® ACinputlevel High 2.4V/Low 0.45V (D0 -D7)
High 0.8Vcc/Low 0.2Vcc (excluding DO - D7)

* tca specis different from other parts of TLCS-90.

MCU90-169
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4.4 AJ/D Conversion Characteristics

Vee=5V£10% TA= -40~85T (1~10MHz)

4.5 Zero- Cross Characteristics

Symbol Parameter Min Typ Max Unit
VREF Analog reference voltage Vee-1.5 Vec Vec
AGND Analog reference voltage Vss Vss Vss v
Vain Allowable analog input voltage Vss Vee
IReF Supply current for analog reference 05 1.0 mA
voltge
Total error 1.5
Errot (TA=25C, Vcc=VREF =5.0V) LSB
Total error 3.0
130489

Vec=5V210% TA= -40~85TC (1~10MHz)

Symbol Parameter Condition Min Max Unit
Vzx Zero- cross detection input AC coupling C=0.1.F 1 1.8 VACp-p
Azx Zero- cross accuracy 50/60Hz sine wave 135 mV
F2x Zero- cross detection input 0.04 1 KkHz

frequency

4.6 Serial Channel Timing - I/O Interface Mode

130489

Vec=5V+10% TA= -40~85T (1~10MHz)

M 9097249 p029127

509

CL=50pF
Symbol Parameter Variable 10MHz Clock Unit
Min | Max | Min | Max
tscy | Serial Port Clock Cyde Time 8x 800 ns
toss |Output Data Setup SCLK Rising Edge bx — 150 450 ns
toHs |Output Data Hold After SCLK Rising Edge 2x - 120 80 ns
tysg | Input Data Hold After SCLK Rising Edge 0 0 ns
tsep | SCLK Rising Edge to Input DATA Valid 6x — 150 450 ns
130489
MCU90-170
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4.7 16-bit Event Counter
Vee=5V+10% TA= -40~85C (1~10MHZ)

Variable 10MHz Clock
Symbol Parameter Units|
Min Max Min Max
tvek | Tl4 clock cycle 8x + 100§ 900 ns
tvekL Tia Low clock pulse width 4x + 40 440 ns
tvckH | T4 High clock pulse width 4x + 40 440 ns

261190

4.8 Interrupt Operation

Vee=5V+10% TA = -40~85C (1~10MHZ)

Variable 10MHz Clock .
Symbol Parameter Units
Min Max Min Max
tinTaL | NMI, INTO Effective pulsewidth ( [ ) 4x 400 ns
tintaH | NMI, INTO Effective pulsewidth ( JL ) 4x] 400 ns
tinteL | INT1, INT2 Effective pulse width  ( 7] ) 8x + 100 900 ns
tinTeR | INT1, INT2 Effective pulsewidth  { J L ) 8x + 100 900 ns
261190

(Reference) Definition of Ipag

Rext
D ‘VAV‘V
—
Ipar

VEXT

»

MCU90-171
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4.9 Read Operation (PROM Mode)

DC Characteristic, AC Characteristic .
TA= -40~85°C Vec=5V+10%

Symbol Parameter Condition Min Max Unit
Vpp Vpp Read Voltage - 45 55 | v
ViH1 Input High Voltage (A0~A15, CE, OF) - 0.7xVee | Vec+03 v
Vit Input Low Voltage (A0~A15, CE, OF) - -0.3 0.3xV¢c v
tacc Address to Output Delay CL=50pF - 2.25TCYC+a| ns

TCYC =400ns (10MHz Clock) 010491
a=200ns

4.10 Programming Operation (PROM Mode)

DC Characteristic, AC Characteristic
TA=25%5°C Vcc=6V £0.25V

Symbol Parameter Condition Min Typ Max Unit
Vpp Programing Voltage ] - 12.25 12.50 12.75 Vv
ViH Input High Voltage (D0~D7) - 0.2Vec+ 1.1 Vec+0.3 Vv
ViL Input Low Voltage (D0O~D7) - -0.3 0.2Vcc-0.11 V
Vini Input High Voltage (A0~A15, CE, OF) - 0.7Vce Vec+03 ] Vv
ViLt input Low Voltage (A0~A15, CE, OF) - -0.3 0.3Vce v
lcc Vee Supply Current fosc = 10MHz - 50 mA
Ipp Vpp Supply Current Vpp = 13.00V - 50 mA
tpw CE Programming Pulse Width Cy =50pF 0.95 1.00 1.05 ms

261190
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4.11 1/O interface Mode Timing Chart

TOSHIBA

68v0LL

|||VA anva X X anva X LA anva vq X anva X

USH) _

axsy

X X = X

N

_m:op

I —

AJXSy

LI I LTI L

axy

V1va 1NdNi}

axl
viva.indino

A0S

AT
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4.12 Timing Chart

tere
. Yy |
CLK / [<— twn —-»\ \
| tV L —
tacL tcLHa
N
AD-19 >q' >(
N
< tcc — ] tembL
_ N -t \
RD - tRR . cA \—
tap
[«— tac —> trRD < tpy —>
y Y
Read Data Q\ 4>
*>1tHR
\ 4 A |
WR tww . N\
tap = je—twp
|« tDW —|

Write Data 4 b

< towa "| .
tawa > twas
WAIT \Lz [«~— twaH

Port Qutput X
Portinput (: j}
<« tpRC
tcer
110489
MCU90-174
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4.13 Read Operation Timing Chart (PROM Mode)

AQ-A14 )g j(

< RW\F\\ Y
AN LI

OE

m

l tacc

Read Data HIGH 2 W DATA QOUTPUTS %222>—H'GH z

261190

4.14 Programming Operation Timing Chart (PROM Mode)

AD-A14 X X
OF / \____/—
Write Data, UNKNOWN  »—— Dy STABLE

e -/

261190
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