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Reset

10

Reset: A high on this pin for two machine cycles while the oscillator is runn
resets the device. An internal diffused resistor tgsermits a power-on res
using only an external capacitor toc¥ If the hardware watchdog reaches

time-out, the reset pin becomes an output during the time the internal reset is
activated.

ng,
et
its
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Mnemonic Pin Number Type Name And Function

ALE/PROG 30 33 27 O (I) | Address Latch Enable/Program Pulse:Output pulse for latching the low byte
of the address during an access to external memory. In normal operation, ALE
is emitted at a constant rate of 1/6 (1/3 in X2 mode) the oscillator frequency,
and can be used for external timing or clocking. Note that one ALE pulse is
skipped during each access to external data memory. This pin is also the program
pulse input PROG) during EPROM programming. ALE can be disabled| by
setting SFR’s AUXR.0 bit. With this bit set, ALE will be inactive during internal
fetches.

PSEN 29 32 26 O | Program Store ENable: The read strobe to external program memory. When
executing code from the external program memB$EN is activated twice each
machine cycle, except that tweSEN activations are skipped during each access
to external data memony?SEN is not activated during fetches from internal

program memory.

EANpp 31 35 29 | External Access Enable/Programming Supply VoltageEA must be externally
held low to enable the device to fetch code from external program memory
locations 0000H and 3FFFH (RB) or 7FFFH (RC), or FFFFH (RD). If EA is
held high, the device executes from internal program memory unless the program
counter contains an address greater than 3FFFH (RB) or 7FFFHERGHust
be held low for ROMless devices. This pin also receives the 12.75V programming
supply voltage (¥p during EPROM programming. If security level 1 |is
programmedEA will be internally latched on Reset.

XTALL 19 21 15 I Crystal 1: Input to the inverting oscillator amplifier and input to the internal
clock generator circuits.

XTAL2 18 20 14 O Crystal 2: Output from the inverting oscillator amplifier
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PLCC68 SQUARE;/QFPM
P3.2 40 29
P3.3 41 30
P3.4 42 31
P3.5 43 32
P3.6 45 34
P3.7 47 36
RESET 30 21
ALE/PROG 68 56
PSEN 67 55
EA/VPP 2 58
XTAL1 49 38
XTAL2 48 37
P4.0 20 11
P4.1 24 15
P4.2 26 17
P4.3 44 33
P4.4 46 35
P4.5 50 39
P4.6 53 42
P4.7 57 46
P5.0 60 49
P5.1 62 51
P5.2 63 52
P5.3 7 62
P5.4 8 63
P5.5 10 1
P5.6 13 4
P5.7 16 7

10
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6.3. Expanded RAM (XRAM)

The TS80C51Rx2 provide additional Bytes of ramdom access memory (RAM) space for increased data
parameter handling and high level language usage.

RA2, RB2 and RC2 devices have 256 bytes of expanded RAM, from O0H to FFH in external data space;
RD2 devices have 768 bytes of expanded RAM, from 00H to 2FFH in external data space.

The TS80C51Rx2 has internal data memory that is mapped into four separate segments.

The four segments are:
e 1. The Lower 128 bytes of RAM (addresses 00H to 7FH) are directly and indirectly addressable.
e 2. The Upper 128 bytes of RAM (addresses 80H to FFH) are indirectly addressable only.
« 3. The Special Function Registers, SFRs, (addresses 80H to FFH) are directly addressable only.
* 4. The expanded RAM bytes are indirectly accessed by MOVX instructions, and with the EXTRAM
bit cleared in the AUXR register. (See Table 5.)

The Lower 128 bytes can be accessed by either direct or indirect addressing. The Upper 128 bytes can be
accessed by indirect addressing only. The Upper 128 bytes occupy the same address space as the SFR. That
means they have the same address, but are physically separate from SFR space.

When an instruction accesses an internal location above address 7FH, the CPU knows whether the access is
to the upper 128 bytes of data RAM or to SFR space by the addressing mode used in the instruction.

* Instructions that use direct addressing access SFR spacexample: MOV OAOH, # data ,accesses the SFR
at location OAOH (which is P2).

* |Instructions that use indirect addressing access the Upper 128 bytes of dataHeRABkample: MOV @RO,
# datawhere RO contains 0AOH, accesses the data byte at address 0AOH, rather than P2 (whose address is 0AOH).

* The 256 or 768 XRAM bytes can be accessed by indirect addressing, with EXTRAM bit cleared and MOVX
instructions. This part of memory which is physically located on-chip, logically occupies the first 256 or 768
bytes of external data memory.

* With EXTRAM = 0, the XRAM is indirectly addressed, using the MOVX instruction in combination with any
of the registers RO, R1 of the selected bank or DPAR access to XRAM will not affect ports PO, P2, P3.6
(WR) and P3.7 RD). For example, with EXTRAM = 0, MOVX @RO, # data where RO contains OAQH,
accesses the XRAM at address 0AQH rather than external memory. An access to external data memory locations
higher than FFH (i.e. 0100H to FFFFH) (higher than 2FFH (i.e. 0300H to FFFFH for RD devices) will be
performed with the MOVX DPTR instructions in the same way as in the standard 80C51, so with PO and P2
as data/address busses, and P3.6 and P3.7 as write and read timing signals. Refer to Figure . For RD devices,
accesses to expanded RAM from 100H to 2FFH can only be done thanks to the use of DPTR.

e  With EXTRAM = 1, MOVX @Ri and MOVX @DPTR will be similar to the standard 80C51. MOVX @ Ri
will provide an eight-bit address multiplexed with data on Port0 and any output port pins can be used to output
higher order address bits. This is to provide the external paging capability. MOVX @DPTR will generate a
sixteen-bit address. Port2 outputs the high-order eight address bits (the contents of DPH) while Port0 multiplexes
the low-order eight address bits (DPL) with data. MOVX @ Ri and MOVX @DPTR will generate either read
or write signals on P3.6WR) and P3.7 RD).

The stack pointer (SP) may be located anywhere in the 256 bytes RAM (lower and upper RAM) internal
data memory. The stack may not be located in the XRAM.
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(:6 in X2 mode)

xtaLr 3 12
FxTaL Fosc 1

T2

Cfm2 TR2
T2CONreg T2CONreg

(DOWN COUNTING RELOAD VALUE) T2EX:

FFh FEh if DCEN=1, 1=UP
@-bit) | | (8-bit) [ if bcEN=1, 0=DOWN
L1 if DCEN = 0, up counting

TOGGLE T2CONreg

| X
TL2 TH2 T TIMER 2
(8-bit) (8-bit) ) INTERRUPT
T2CONreg

RCAP2l| |RCAP2H
(8-bit) | | (8-bit)

(UP COUNTING RELOAD VALUE)

Figure 5. Auto-Reload Mode Up/Down Counter (DCEN = 1)

6.4.2. Programmable Clock-Output

In the clock-out mode, timer 2 operates as a 50%-duty-cycle, programmable clock generator (See Figure 6) . The
input clock increments TL2 at frequencyy§d2. The timer repeatedly counts to overflow from a loaded value.

At overflow, the contents of RCAP2H and RCAP2L registers are loaded into TH2 and TL2. In this mode, timer

2 overflows do not generate interrupts. The formula gives the clock-out frequency as a function of the system
oscillator frequency and the value in the RCAP2H and RCAP2L registers :

I:OSC

(65536- RCAP2H/RCAPR2L)

Clock— OutFrequency =

For a 16 MHz system clock, timer 2 has a programmable frequency range of 61 Hz
(Fosd2'® to 4 MHz (Fysd4). The generated clock signal is brought out to T2 pin (P1.0).

Timer 2 is programmed for the clock-out mode as follows:

¢ Set T20E bit in T2MOD register.

* Clear CT2 bit in T2CON register.

* Determine the 16-bit reload value from the formula and enter it in RCAP2H/RCAP2L registers.

¢ Enter a 16-bit initial value in timer registers TH2/TL2. It can be the same as the reload value or a different
one depending on the application.

* To start the timer, set TR2 run control bit in T2CON register.
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It is possible to use timer 2 as a baud rate generator and a clock generator simultaneously. For this configuration,

the baud rates and clock frequencies are not independent since both functions use the values in the RCAP2H and
RCAP2L registers.

XTALL [3— 2 |
(:1 in X2 mode)
T2CON reg TL2 |[ TH2
(8-bit) || (8-bit) [
' [ OVERFLOW
RCAP2L|[RCAP2H
(8-bit) || (8-bit)
Toggle
T2 [ |
0 D
]
T2MOD reg
TIMER 2
T2EX[}F——— e L( EXF2 INTERRUPT
EXEN2 T2CON reg
T2CON reg

Figure 6. Clock-Out Mode C/T2 = 0
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* The ECF bit which when set causes an interrupt and the PCA overflow flag CF (in the CCON SFR) to be set
when the PCA timer overflows.
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| PCA Timer/Counter E

Module 0

Module 1 To Interrupt

ﬁ priority decoder
[ [o-] >
%/ i e >

Module 2

Module 3

L
sl

Module 4

cMoD.0[ ECF ECCFn CCAPMn.0 IE&:G IEEA7

Figure 8. PCA Interrupt System

PCA Modules: each one of the five compare/capture modules has six possible functions. It can perform:

» 16-bit Capture, positive-edge triggered,

« 16-bit Capture, negative-edge triggered,

e 16-bit Capture, both positive and negative-edge triggered,
* 16-bit Software Timer,

e 16-bit High Speed Output,

e 8-bit Pulse Width Modulator.

In addition, module 4 can be used as a Watchdog Timer.

Each module in the PCA has a special function register associated with it. These registers are: CCAPMO for
module 0, CCAPML1 for module 1, etc. (See Table 10). The registers contain the bits that control the mode
that each module will operate in.

The ECCF bit (CCAPMn.0 where n=0, 1, 2, 3, or 4 depending on the module) enables the CCF flag in the
CCON SFR to generate an interrupt when a match or compare occurs in the associated module.

PWM (CCAPMn.1) enables the pulse width modulation mode.

The TOG bit (CCAPMnN.2) when set causes the CEX output associated with the module to toggle when there
is a match between the PCA counter and the module's capture/compare register.

The match bit MAT (CCAPMnN.3) when set will cause the CCFn bit in the CCON register to be set when there
is a match between the PCA counter and the module's capture/compare register.

The next two bits CAPN (CCAPMnN.4) and CAPP (CCAPMnN.5) determine the edge that a capture input will
be active on. The CAPN bit enables the negative edge, and the CAPP bit enables the positive edge. If both
bits are set both edges will be enabled and a capture will occur for either transition.

The last bit in the register ECOM (CCAPMnN.6) when set enables the comparator function.

Table 11 shows the CCAPMn settings for the various PCA functions.
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Table 16. SCON Register

SCON - Serial Control Register (98h)

7

6

5 4 3 2 1 0

FE/SMO

SM1

SM2 REN TB8 RB8 TI RI

Bit Number

Bit
Mnemonic

Description

FE

Framing Error bit (SMODO0=1)
Clear to reset the error state, not cleared by a valid stop bit.
Set by hardware when an invalid stop bit is detected.

SMODO must be set to enable access to the FE bit

SMO

Serial port Mode bit 0
Refer to SM1 for serial port mode selection.

SMODO must be cleared to enable access to the SMO bit

SM1

Serial port Mode bit 1

SMO0 SM1 Mode Description Baud Rate

Shift Register

8-bit UART
9-bit UART

9-bit UART

KraL/12 (/6 in X2 mode)

Variable

E(TAL /64 or FXTAL 132 (/32, /16 in X2 mode
Variable

P FR,OO
= ORFr O
w Nk O

SM2

Serial port Mode 2 bit / Multiprocessor Communication Enable bit

Clear to disable multiprocessor communication feature.

Set to enable multiprocessor communication feature in mode 2 and 3, and eventually mode 1. This bi
be cleared in mode 0.

REN

Reception Enable bit
Clear to disable serial reception.
Set to enable serial reception.

TB8

Transmitter Bit 8 / Ninth bit to transmit in modes 2 and 3.

Clear to transmit a logic 0 in the 9th bit.
Set to transmit a logic 1 in the 9th bit.

RB8

Receiver Bit 8 / Ninth bit received in modes 2 and 3
Cleared by hardware if 9th bit received is a logic 0.
Set by hardware if 9th bit received is a logic 1.

In mode 1, if SM2 = 0, RB8 is the received stop bit. In mode 0 RB8 is not used.

TI

Transmit Interrupt flag

Clear to acknowledge interrupt.

Set by hardware at the end of the 8th bit time in mode O or at the beginning of the stop bit in the ot}
modes.

RI

Receive Interrupt flag
Clear to acknowledge interrupt.
Set by hardware at the end of the 8th bit time in mode 0, see Figure 14. and Figure 15. in the othe

Reset Value = 0000 0000b
Bit addressable

38

should

modes.
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6.10. Hardware Watchdog Timer

The WDT is intended as a recovery method in situations where the CPU may be subjected to software upset. The
WDT consists of a 14-bit counter and the WatchDog Timer ReSeT (WDTRST) SFR. The WDT is by default
disabled from exiting reset. To enable the WDT, user must write 01EH and OE1H in sequence to the WDTRST,
SFR location 0A6H. When WDT is enabled, it will increment every machine cycle while the oscillator is running
and there is no way to disable the WDT except through reset (either hardware reset or WDT overflow reset). When
WDT overflows, it will drive an output RESET HIGH pulse at the RST-pin.

6.10.1. Using the WDT

To enable the WDT, user must write 01EH and OE1H in sequence to the WDTRST, SFR location 0A6H. When
WDT is enabled, the user needs to service it by writing to 01EH and OE1H to WDTRST to avoid WDT overflow.
The 14-bit counter overflows when it reaches 16383 (3FFFH) and this will reset the device. When WDT is enabled,
it will increment every machine cycle while the oscillator is running. This means the user must reset the WDT at
least every 16383 machine cycle. To reset the WDT the user must write 01EH and OE1H to WDTRST. WDTRST
is a write only register. The WDT counter cannot be read or written. When WDT overflows, it will generate an
output RESET pulse at the RST-pin. The RESET pulse duration is 9§g¢ Twhere Togc = 1/Fosc . To make

the best use of the WDT, it should be serviced in those sections of code that will periodically be executed within
the time required to prevent a WDT reset.

To have a more powerful WDT, a’Zounter has been added to extend the Time-out capability, ranking from
16ms to 2s @ Fsc= 12MHz. To manage this feature, refer to WDTPRG register description, Table 24. (SFROA7h).

Table 23. WDTRST Register
WDTRST Address (0A6h)

Reset value X X X X X X X

Write only, this SFR is used to reset/enable the WDT by writing 01EH then OE1H in sequence.
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6.12. Power-Off Flag

The power-off flag allows the user to distinguish between a “cold start” reset and a “warm start” reset.

A cold start reset is the one induced by Y switch-on. A warm start reset occurs whilg- is still applied to
the device and could be generated for example by an exit from power-down.

The power-off flag (POF) is located in PCON register (See Table 26.). POF is set by hardware wheises
from 0O to its nominal voltage. The POF can be set or cleared by software allowing the user to determine the type
of reset.

The POF value is only relevant with a Vcc range from 4.5V to 5.5V. For lower Vcc value, reading POF bit will
return indeterminate value.

Table 26. PCON Register
PCON - Power Control Register (87h)

7 6 5 4 3 2 1 0
SMOD1 SMODO - POF GF1 GFO PD IDL
. Bit i
Bit Number . Description
Mnemonic
7 SMOD1 Serial port Mode bit 1

Set to select double baud rate in mode 1, 2 or 3.

Serial port Mode bit 0
6 SMODO Clear to select SMO bit in SCON register.
Set to to select FE bit in SCON register.

Reserved
The value read from this bit is indeterminate. Do not set this bit.

Power-Off Flag
4 POF Clear to recognize next reset type.
Set by hardware wheng¢ rises from 0 to its nominal voltage. Can also be set by software.

General purpose Flag
3 GF1 Cleared by user for general purpose usage.
Set by user for general purpose usage.

General purpose Flag
2 GFO Cleared by user for general purpose usage.
Set by user for general purpose usage.

Power-Down mode bit
1 PD Cleared by hardware when reset occurs.
Set to enter power-down mode.

Idle mode bit
0 IDL Clear by hardware when interrupt or reset occurs.
Set to enter idle mode.

Reset Value = 00X1 0000b
Not bit addressable
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8.3. EPROM Programming

8.3.1. Set-up modes

In order to program and verify the EPROM or to read the signature bytes, the TS87C51RB2/RC2/RD2 is placed
in specific set-up modes (See Figure 18.).

Control and program signals must be held at the levels indicated in Table 30.

8.3.2. Definition of terms

Address Lines:  P1.0-P1.7, P2.0-P2.5, P3.4, P3.5 respectively for A0-Al5 (P2.5 (A13) for RB, P3.4 (Al14) for
RC, P3.5 (A15) for RD)

Data Lines: P0.0-P0.7 for DO-D7
Control Signals: RST,PSEN, P2.6, P2.7, P3.3, P3.6, P3.7.
Program Signals: ALE/PROG,EA/VPP.

Table 30. EPROM Set-Up Modes

Mode RST PSEN F’?\I;gﬁ; EA/VPP P2.6 P2.7 P3.3 P3.6 P3.7
Program Code data 1 0 u 12.75v 0 1 1 1 1
Verify Code data 1 0 1 1 0 - 0 1 1
Program Encryption Arfay 1 0 I 1278y 0 1 1 0 1
Read Signature Bytes 1 0 1 1 0 I 0 0 0
Program Lock bit 1 1 0 u 12.75V 1 1 1 1 1
Program Lock bit 2 1 0 u 12.75vV 1 1 1 0 0
Program Lock bit 3 1 0 u 12.75vV 1 0 1 1 0
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9. Signature Bytes

The TS83/87C51RB2/RC2/RDhas four signature bytes in location 30h, 31h, 60h and 61h. To read these bytes
follow the procedure for EPROM verify but activate the control lines provided in Table 31. for Read Signature
Bytes. Table 31. shows the content of the signature byte for the TS87C51RB2/RC2/RD?2.

Table 31. Signature Bytes Content

Location Contents Comment
30h 58h Manufacturer Code: Atmel Wireless & Microcontrollers
31h 57h Family Code: C51 X2
60h 7Ch Product name: TS83C51RD2
60h FCh Product name: TS87C51RD2
60h 37h Product name: TS83C51RC2
60h B7h Product name: TS87C51RC2
60h 3Bh Product name: TS83C51RB2
60h BBh Product name: TS87C51RB2
61h FFh Product revision number
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WIRELESS & uC

Symbol Parameter Min Typ Max Unit Test Conditions
lcc Power Supply Current Maximum values, X 3+ 0.6 Freq
operating | mode:(") @l(2l\l<|/IHH§)10.2 MA | Vge=5.5 W
@16MHz 12.6
lcc Power Supply Current Maximum values, X 0.25+0.3Freq
idle mode:(") @1(2AMH|_2 39 MA | Voe=5.5 W)
@16MHz 5.1
10.4. DC Parameters for Low Voltage
TA =0°C to +70C; Vgg=0V; Vo= 2.7 V 1o 5.5 V+ 10%; F = 0 to 30MHz.
TA = -40°C to +85C; Vgg=0V; Vcc = 2.7 V t0 5.5 V+ 10%; F = 0 to 30MHz.
Table 33. DC Parameters for Low Voltage
Symbol Parameter Min Typ Max Unit Test Conditions
Vi Input Low Voltage -0.5 02Vec-01| V
ViH Input High Voltage except XTAL1, RST 0.2Vec+0.9 Vee+ 0.5 \
ViHL Input High Voltage, XTAL1, RST 0.7 Ve Ve + 0.5 \
VoL Output Low Voltage, ports 1, 2, 3, 48 0.45 Vo | 1g.=0.8mAY
VoL1 | Output Low Voltage, port 0, ALEPSEN(® 0.45 Voo =1.6 mAY
Von Output High Voltage, ports 1, 2, 3, 4, 5 0.9 Ve \ lon = -10pA
VoH1 Output High Voltage, port 0, ALERSEN 0.9 Ve V | loy = -40pA
I Logical 0 Input Current ports 1, 2, 3, 4, 5 -50 MA | Vin=0.45V
I Input Leakage Current +10 MA | 0.45V <Vin < V¢
ITL Iiogical 1to O Transition Current, ports 1, 2, -650 MA | Vin=20V
Rrst RST Pulldown Resistor 50 90®) 200 kQ
CIO Capacitance of I/O Buffer 10 pF | Fc=1MHz
TA =25C
lpp Power Down Current 200 50 MA | Vee=2.0Vto5.5\)
100 30 Vee=20V103.3W
lce Power(7S)upply Current Maximum values, X 1+0.2 Freq )
R:,gg;_ mode: @1%;::; 24| Vee=3.3 M
@16MHz 4.2
lce Power Supply Current Maximum values, X 1+0.3Freq
operating | mode:(”) @1%7!—2 26| ma Vee=3.3 W8
@16MHz 5.8
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Vv
Vee
_ Pc@—r
Reset = Vss after a high pulsi

during at least 24 clock cycleg

Figure 24. Clock Signal Waveform for I Tests in Active and Idle Modes

Reset = Vss after a high puls¢ P
during at least 24 clock cycles

o]
9]

N RST EA

(NC) XTAL2
CLOCK —___ JIXTAL1
SIGNAL

T Vss

Figure 21. Operating Icc Test Condition

Vee

Reset = Vss after a high pulge PO
during at least 24 clock cycles

L |RST FAr—L

(NC—— XTAL2
CLOCK _p xTALL

SIGNAL
L—|Vss

Figure 22. Icc Test Condition, Idle Mode

]

1%

L|RST BA—L

(NCy—— XTAL2

Figure 23. Icc Test Condition, Power-Down Mode
V0.5V

0.7Vce
0.45\ 0.2Vec0.1
TcheL TcLeH

TereH = TereL = Bns.

All other pins are disconnected.

All other pins are disconnected.

XTAL1
; Vss All other pins are disconnected.
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Table 40. AC Parameters for a Fix Clock
Speed -M -V -V -L -L Units

40 MHz X2 mode standard mode X2 mode standard mode
30 MHz 40 MHz 20 MHz 30 MHz
60 MHz equiv. 40 MHz equiv.

Symbol Min Max Min Max Min Max Min Max Min Max

TRLRH 130 85 135 125 175 ns
TwiLwH 130 85 135 125 175 ns
TrLDV 100 60 102 95 137 ns
TRHDX 0 0 0 0 0 ns
TrRHDZ 30 18 35 25 42 ns
TLLpv 160 98 165 155 222 ns
TavDv 165 100 175 160 235 ns
TLowL 50 100 30 70 55 95 45 105 70 130 ns
TavwL 75 47 80 70 103 ns
Tovwx 10 7 15 5 13 ns
Tovwh 160 107 165 155 213 ns
TwHox 15 9 17 10 18 ns
TrLAZ 0 0 0 0 0 ns
TWHLH 10 40 7 27 15 35 5 45 13 53 ns
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Table 41. AC Parameters for a Variable Clock: derating formula

Symbol Type Standard | X2 Clock -M -V -L Units
Clock
TRLRH Min 6T-x 3T-x 20 15 25 ns
TwLwH Min 6T-x 3T-x 20 15 25 ns
TrLDV Max 5T-x 25T-x 25 23 30 ns
TRHDX Min X X 0 0 0 ns
TrHDZ Max 2T-x T-x 20 15 25 ns
TLipv Max 8T-x 4T -x 40 35 45 ns
TavDy Max 9T-x 45T-x 60 50 65 ns
TLwL Min 3T-x 15T-x 25 20 30 ns
Toowe Max 3T+x 15T+x 25 20 30 ns
TavwL Min 4T-x 2T-x 25 20 30 ns
Tovwx Min T-x 05T-x 15 10 20 ns
Tovwh Min 7T-x 35T-x 15 10 20 ns
TwHQX Min T-x 05T-x 10 8 15 ns
TrLAZ Max X X 0 0 0 ns
TWHLH Min T-x 05T-x 15 10 20 ns
TWHLH Max T+x 05T+x 15 10 20 ns

10.5.5. External Data Memory Write Cycle

TwHLHP
ALE j
PSEN / »
e Twe > TwiLwH

WR
& Tovwx
€ TaX TovwH P TwHo
PORT 0 AO0-A7 DATA OUT
Taw, ——

PORT 2 ADDRESS

OR SERP2 ADDRESS A8-A15 OR SFR P2

Y

Figure 26. External Data Memory Write Cycle
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10.5.9. EPROM Programming and Verification Characteristics
TA = 21°C to 27C; Vgg= 0V; Ve = 5V £ 10% while programming. ¥c = operating range while verifying
Table 45. EPROM Programming Parameters

Symbol Parameter Min Max Units
Vpp Programming Supply Voltage 125 13 \%
Ipp Programming Supply Current 75 mA
1Tl Oscillator Frquency 4 6 MHz
TaveL Address Setup tBROG Low 48 TeLcL
TeHAX Adress Hold aftePROG 48 TeL oL
TovelL Data Setup t®#ROG Low 48 TeLcL
TGHDX DataHold afterPROG 48 TercL
TEHSH (Enable) High to ¥p 48 TeLeL
TsheL Vpp Setup tdPROG Low 10 us
TGHsL VppHold afterPROG 10 us
TeLeH PROG Width 90 110 us
Tavov Address to Valid Data 48 TeLcL
TeLgv ENABLE Low to Data Valid 48 TeLcL
TeHQz Data Float after ENABLE 0 48 T oL
10.5.10. EPROM Programming and Verification Waveforms
PROGRAMMING VERIFICATION

P1.0-P1.7 -
P2.0-P2.5 ADDRESS ADDRESS
P3.4-P3.5* > f—Taov
PO DATA IN DATA OUT
TDVGL T ‘1_ P TEHDX
AVGL > TGHAX
ALE/PROG
-
TsHeL [ TeHsL
EA/VPP Vee VPP Vee
T —
CONTROL EHSH Telqu > — —» TeHoz
SIGNALS X X X
(ENABLE)

* 8KB: up to P2.4, 16KB: up to P2.5, 32KB: up to P3.4, 64KB: up to P3.5

Figure 29. EPROM Programming and Verification Waveforms
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