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4. SFR Mapping
The Special Function Registers (SFRs) of the TS80C31X2 fall into the following categories:

C51 core registers: ACC, B, DPH, DPL, PSW, SP, AUXR1
I/O port registers: PO, P1, P2, P3

Timer registers: TCON, THO, TH1, TMOD, TLO, TL1

Serial I/0O port registers: SADDR, SADEN, SBUF, SCON

Power and clock control registers: PCON

Interrupt system registers: IE, IP, IPH
Others: CKCON

Table 1. All SFRs with their address and their reset value

Bit Non Bit addressable
address-
able
0/8 1/9 2/IA 3/B 4/C 5/D 6/E 7IF
F8h FFh
Foh B F7h
0000 0000
E8h EFh
ACC
EOh 0000 0000 E7h
D8h DFh
PSW
Doh 0000 0000 D7h
Csh CFh
COh C7h
IP SADEN
B8h XXX0 0000 0000 0000 BFh
P3 IPH
BOh 1111 1111 XXX0 0000 B7h
IE SADDR
ABh 0XX0 0000 0000 0000 AFh
P2 AUXR1
AOh 1111 1111 XXXX XXX0 A7h
SCON SBUF
98h 0000 0000 XXXX XXXX 9Fh
P1
90h 1111 1111 97h
8sh TCON TMOD TLO TL1 THO TH1 CKCON SFh
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 XXXX XXX0
80h PO SP DPL DPH PCON 87h
1111 1111 0000 0111 0000 0000 0000 0000 00X1 0000
0/8 1/9 2/IA 3/B 4/C 5/D 6/E 7IF
reserved
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5. Pin Configuration

P1.0/T2[]1 40[] vce
P1.1/T2EX[] 2 39[] PO.0/AO O o u o ®
P12[]3 38[] Po.1/AL 2 08822
P13[]4 37[] P0.2/ A2 TMNdO0pnQSIID
A dddd VO o o o9
PL4[]s 36[] P0.3/A3 oooooQ>>aaani
P0.4/ A4 | o I I s 1 e O e N e e N e N s N Y |
P15[]6 35[] 7% 6 5 4 3 2 1 44434241 40
P0.5/ A5
P16 []7 34f] PL5[] 7 39 [] P0.4/AD4
p1.7[]8 33 [] PO.6/AG P16 8 38
Rar 0.7/ A7 [ 11 P0.5/AD5
e 32{] vpp PLT[ 9 37 [] Po.6/AD6
P3.0/RxD [] 10 PDIL/ 31] RST[] 10 36 [] P0.7/AD7
P3.1/TxD [ 11 30 [] ALE/PROG P3.0/RxD[| 11 35 [1EA
P3.2/INTO []12 29 [] PSEN
012 CDIL40 1l NIC* ] 12 PLCC44 34 [ nic
P3.3/INT1 []13 28[] P2.7/A15 P3.UTXD[] 13 33 ] ALE
P3.4/T0[]14 27[] P26/ AL4 P3.2/INTO[] 14 32 [] PSEN
P2.5/A13 — PSEN
P3.5/T1[] 15 260"~ P3.3/INT1] 15 31
e 1 [ P2.7/A15
P3.6MWR [ 16 25 [] P24/ A12 P3.4rTor] 16 30
- P2.3/All A 1 P2.6/A14
p3.7/RD [ 17 241 P3.5/TL] 17 29 ]
P2.5/A13
XTAL2 []18 23] P2.2/A10
18 19 20 21 22 23 24 25 26 27 28
XTAL1 []19 22 [] P2.1/A9 g g g g g
¥, 0 O
vss ] 20 21[] P20/A8 HEEENEEEEEY
GrEE>23388%
5 X X HIPEN
g e LeggEe
Z_) O o4 N m
> lajalialal
S5 << <L
tTmaN 4o n 00 IdN®
A dddd®WO oo oo
aoooo00 >>000a0
{44 43 42 41 4039 38 37 36 35 34
PL5[T]1 33[T_]P0.4/AD4
P1.6 [I]2 32|T]P0.5/AD5
PL7[I]3 31[T]P0.6/AD6
RST [T]4 30[T"]P0.7/AD7
P3.0/RxD[T]5 29[TJEA
NIC Tl 6 PQFP44 28 [T ]NIC*
P3.UTXD [T 7 VQFP44 27 JALE
P3.2/INTO [T] 8 26 [[]PSEN
P3.3/INT1[T] 9 25|TP2.7/A15
P3.4/T0 [J] 10 24[TP2.6/A14
P3.5/T1[T]11 23[TP2.5/A13
121314 1516 17 18 19 20 21 22
x -
HEFVEEEFFS
cREETZ220303F
g8 Beggy
*NIC: No Internal Connection
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Figure 2. Mode Switching Waveforms

The X2 bit in the CKCON register (See Table 3.) allows to switch from 12 clock cycles per instruction to 6 clock
cycles and vice versa. At reset, the standard speed is activated (STD mode). Setting this bit activates the X2 feature
(X2 mode).

CAUTION

In order to prevent any incorrect operation while operating in X2 mode, user must be aware that all peripherals
using clock frequency as time reference (UART, timers) will have their time reference divided by two. For example
a free running timer generating an interrupt every 20 ms will then generate an interrupt every 10 ms. UART with
4800 baud rate will have 9600 baud rate.

Rev. C - 15 January, 2001 7
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6.2 Dual Data Pointer Register Ddptr
The additional data pointer can be used to speed up code execution and reduce code size in a number of
ways.

The dual DPTR structure is a way by which the chip will specify the address of an external data memory
location. There are two 16-bit DPTR registers that address the external memory, and a single bit called
DPS = AUXR1/bit0 (See Table 5.) that allows the program code to switch between them (Refer to Figure 3).

External Data Memory

| |DF’S ————— »] DPTR1 | -

AUXR1(A2H) | DPTRO
DPH(83H) DPL(82H)

Figure 3. Use of Dual Pointer

Rev. C - 15 January, 2001 9
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Table 4. AUXRL1: Auxiliary Register 1

7 6 5 4 3 2 0
- - - - - - DPS
2l 2l Description
Number Mnemonic P

7 ) Reserved

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

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

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

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

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

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

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

Data Pointer Selection

0 DPS Clear to select DPTRO.

Set to select DPTR1.

Reset Value = XXXX XXX0
Not bit addressable

Application

Software can take advantage of the additional data pointers to both increase speed and reduce code size, for
example, block operations (copy, compare, search ...) are well served by using one data pointer as a 'source’
pointer and the other one as a "destination" pointer.

10 Rev. C - 15 January, 2001
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ASSEMBLY LANGUAGE

; Block move using dual data pointers

; Destroys DPTRO, DPTR1, A and PSW
; hote: DPS exits opposite of entry state
; unless an extra INC AUXR1 is added

00A2 AUXR1 EQU 0A2H

0000 909000MQOV DPTR,#SOURCE
0003 05A2 INC AUXR1

0005 90A000 MOV DPTR #DEST
0008 LOOP:

0008 05A2 INC AUXR1
0O0OAEO0 MOVX A,@DPTR
000BA3 INC DPTR

000C 05A2 INC AUXR1
O0OOEFO0 MOVX @DPTR,A
000F A3 INC DPTR

0010 70F6 JNZ LOOP

0012 05A2 INC AUXR1

INC is a short (2 bytes) and fast (12 clocks) way to manipulate the DPS bit in the AUXR1 SFR. However,
note that the INC instruction does not directly force the DPS bit to a particular state, but simply toggles it.
In simple routines, such as the block move example, only the fact that DPS is toggled in the proper sequence
matters, not its actual value. In other words, the block move routine works the same whether DPS is '0' or '1'
on entry. Observe that without the last instruction (INC AUXR1), the routine will exit with DPS in the

opposite state.

; address of SOURCE
; switch data pointers
; address of DEST

; switch data pointers

; get a byte from SOURCE
; increment SOURCE address
; switch data pointers

; write the byte to DEST
;increment DEST address

; check for O terminator

; (optional) restore DPS

Rev. C - 15 January, 2001
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Table 5. 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 Bit Description
Number | Mnemonic P
Framing Error bit (SMODO0=1)
Clear to reset the error state, not cleared by a valid stop bit.
7 FE Set by hardware when an invalid stop bit is detected.
SMODO must be set to enable access to the FE bit
Serial port Mode bit 0
SMO Refer to SM1 for serial port mode selection.
SMODO must be cleared to enable access to the SMO bit
Serial port Mode bit 1
SMO0 SM1 Mode Description Baud Rate
6 SM1 0 0 0 Shift Register kraL/12 (/6 in X2 mode)
0 1 1 8-bit UART Variable
1 0 2 9-bit UART B(TAL /64 or FXTAL 132 (/32Y /16in X2 mode
1 1 3 9-bit UART Variable
Serial port Mode 2 bit / Multiprocessor Communication Enable bit
5 SM2 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.
Reception Enable bit
4 REN Clear to disable serial reception.
Set to enable serial reception.
Transmitter Bit 8 / Ninth bit to transmit in modes 2 and 3.
3 TB8 Clear to transmit a logic 0 in the 9th bit.
Set to transmit a logic 1 in the Sth bit.
Receiver Bit 8 / Ninth bit received in modes 2 and 3
Cleared by hardware if 9th bit received is a logic 0.
2 RB8 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.
Transmit Interrupt flag
1 T Clear to acknowledge interrupt.
Set by hardware at the end of the 8th bit time in mode 0 or at the beginning of the stop bit in the ot
modes.
Receive Interrupt flag
0 RI Clear to acknowledge interrupt.

Set by hardware at the end of the 8th bit time in mode 0, see Figure 5. and Figure 6. in the other m

Reset Value = 0000 0000b
Bit addressable

16

should

odes.

Rev. C - 15 January, 2001



TS80C31X2 AIMEL

WIRELESS & uC

6.4 Interrupt System

The TS80C31X2 has a total of 5 interrupt vectors: two external interrdlfB0(and INT1), two timer interrupts
(timers 0 and 1) and the serial port interrupt. These interrupts are shown in Figure 7.

High priority

IPH, IP \v interrupt
3 o—p
o—)l/o—

0

IEO

000

v

|
j

000

v

w o

000

v

|

|

: Interrupt
IE1 , o—/o——o/o—’ K polling

|

|

: 0 sequence, decreasing
| 3 from high to low priority
- ’l/o—/l/o——o/g—’ N
| | 0 o —
| |
3

S\_
i

BRI

. j k _ Low priority
Individual Enable Global Disable

interrupt

Figure 7. Interrupt Control System

Each of the interrupt sources can be individually enabled or disabled by setting or clearing a bit in the Interrupt
Enable register (See Table 8.). This register also contains a global disable bit, which must be cleared to disable
all interrupts at once.

Each interrupt source can also be individually programmed to one out of four priority levels by setting or clearing
a bit in the Interrupt Priority register (See Table 9.) and in the Interrupt Priority High register (See Table 10.).
shows the bit values and priority levels associated with each combination.
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IP - Interrupt Priority Register (B8h)

7 6 5 4 3 2 1 0
- - - PS PT1 PX1 PTO PX0
Bit Bit Description
Number | Mnemonic P
7 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
6 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
5 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
4 PS Serial port Priority bit
Refer to PSH for priority level.
3 PT1 Timer 1 overflow interrupt Priority bit
Refer to PT1H for priority level.
5 PX1 External interrupt 1 Priority bit
Refer to PX1H for priority level.
1 PTO Timer 0 overflow interrupt Priority bit
Refer to PTOH for priority level.
0 PX0 External interrupt O Priority bit

Refer to PXOH for priority level.

Reset Value = XXX0 0000b
Bit addressable

20
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Table 10. IPH Register
IPH - Interrupt Priority High Register (B7h)

7 6 5 4 3 2 1 0
- - - PSH PT1H PX1H PTOH PXO0H
Bit Bit L
Number | Mnemonic Diesg ooy
7 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
6 3 Reserved
The value read from this bit is indeterminate. Do not set this bit.
5 ) Reserved
The value read from this bit is indeterminate. Do not set this bit.
Serial port Priority High bit
PSH PS Priority Level
0 0 Lowest
4 PSH 0 1
1 0
1 1 Highest
Timer 1 overflow interrupt Priority High bit
PT1H PT1 Priority Level
0 0 Lowest
3 PT1H 0 1
1 0
1 1 Highest
External interrupt 1 Priority High bit
PX1H PX1 Priority Level
0 0 Lowest
2 PX1H 0 1
1 0
1 1 Highest
Timer 0 overflow interrupt Priority High bit
PTOH PTO Priority Level
0 0 Lowest
1 PTOH 0 1
1 0
1 1 Highest
External interrupt O Priority High bit
PX0H PX0 Priority Level
0 0 Lowest
0 PXOH 0 1
1 0
1 1 Highest

Reset Value = XXX0 0000b
Not bit addressable

Rev. C - 15 January, 2001
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Table 11. The state of ports during idle and power-down modes

Mode Program ALE PSEN PORTO PORT1 PORT2 PORT3
Memory
Idle External 1 1 Floating Port Data Address Port Data
Power Down External 0 0 Floating Port Data Port Data Port Data

Rev. C - 15 January, 2001
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6.7 ONCE™ Mode (ON Chip Emulation)

The ONCE mode facilitates testing and debugging of systems using TS80C31X2 without removing the circuit from
the board. The ONCE mode is invoked by driving certain pins of the TS80C31X2; the following sequence must
be exercised:

e Pull ALE low while the device is in reset (RST high) aRSEN is high.

e Hold ALE low as RST is deactivated.

While the TS80C31X2 is in ONCE mode, an emulator or test CPU can be used to drive the circuit Table 26.
shows the status of the port pins during ONCE mode.

Normal operation is restored when normal reset is applied.
Table 12. External Pin Status during ONCE Mode

ALE PSEN Port 0 Port 1 Port 2 Port 3 XTAL1/2

Weak pull-up Weak pull-up Float Weak pull-up Weak pull-up Weak pull-up Active

24 Rev. C - 15 January, 2001
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Symbol Parameter Min Typ Max Unit Test Conditions
lcc Power Supply Current Maximum values, X 3+ 0.6 Freq
operating | mode:” @02 M | Vee=55V0
@16MHz 12.6
lce Power Supply Current Maximum values, X 0.25+0.3Freq
idle mode:(" @1(2/IMHI2 a0 mA | Veo=55W)
@16MHz 5.1
7.4 DC Parameters for Low Voltage
TA =0°C to +70C; Vgg=0V; Ve = 2.7 V10 5.5 V£ 10%; F = 0 to 30MHz.
TA = -40°C to +85C; Vgg= 0 V; Ve = 2.7 V to 5.5 V+ 10%; F = 0 to 30MHz.
Table 15. 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 0.2 Vcc+0.9 Vee+ 0.5 \Y
V11 Input High Voltage, XTAL1, RST 0.7 Ve Vee+ 0.5 \Y
VoL Output Low Voltage, ports 1, 2,® 0.45 Vo gL =0.8mAY
Vou1 | Output Low Voltage, port 0, ALERSEN(®) 0.45 Voo =1.6 mAY
Von Output High Voltage, ports 1, 2, 3 0.9 Ve \ lon = -10pA
VoH1 Output High Voltage, port 0, ALEBSEN 0.9 Ve \Y lon = -40pA
I Logical 0 Input Current ports 1, 2 and 3 -50 MA | Vin=0.45V
I Input Leakage Current +10 MA | 0.45V <Vin < V¢
ITL Logical 1 to 0 Transition Current, ports 1, 2, -650 A | Vin=2.0V
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=2.0Vto55¥W)
100 30 Vee=20V103.3VW)
lce Power Supply Current Maximum values, X 1+0.2 Freq
R:gg;_ mode:(" @1(34'\;4;; 34| oa Vec=33W
@16MHz 4.2
lcc Power Supply Current Maximum values, X 1+0.3Freq
operating | mode:(” @1(34,\;:3 48| oa Vee=3.3W0)
@16MHz 5.8
28 Rev. C - 15 January, 2001




TS80C31X2

AIMEL

®
WIRELESS & uC

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

=
(NC)

CLOCK
SIGNAL

—>

b

L

9]

All other pins are disconnected.

Figure 10. Operating Icc Test Condition

Vee

Reset = Vss after a high pulge
J

during at least 24 clock cycle

L

(NCr—
CLOCK
SIGNAL

All other pins are disconnected.

Figure 11. Ic¢c Test Condition, Idle Mode

Reset = Vss after a high pulsi
during at least 24 clock cycles
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Figure 12. Icc Test Condition, Power-Down Mode

V0.5V

0.7Vec
0.45\ 0.2Vec-0.1
Teher TcLeH

Teren = TeHeL = 5ns.

Figure 13. Clock Signal Waveform for I Tests in Active and Idle Modes
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7.5 AC Parameters

7.5.1 Explanation of the AC Symbols

Each timing symbol has 5 characters. The first character is always a “T” (stands for time). The other characters,
depending on their positions, stand for the name of a signal or the logical status of that signal. The following is
a list of all the characters and what they stand for.

Example:Tay . = Time for Address Valid to ALE Low.
T LpL = Time for ALE Low to PSEN Low.

TA = 0 to +70C (commercial temperature range)sy= 0 V; Vcc = 5 V + 10%; -M and -V ranges.
TA = -40°C to +85C (industrial temperature range)g¥= 0 V; Vcc =5V £ 10%; -M and -V ranges.
TA = 0 to +70C (commercial temperature range)sy= 0 V; 2.7 V < Voc < 5.5 V; -L range.

TA = -40°C to +85C (industrial temperature range)g¥= 0 V; 2.7 V < V¢ < 5.5 V; -L range.

Table 16. gives the maximum applicable load capacitance for Port O, Port 1, 2 and 3, and APSIEaNdsignals.
Timings will be guaranteed if these capacitances are respected. Higher capacitance values can be used, but timings
will then be degraded.

Table 16. Load Capacitance versus speed range, in pF

-M -V -L
Port 0 100 50 100
Port1, 2, 3 80 50 80
ALE / PSEN 100 30 100

Table 18., Table 21. and Table 24. give the description of each AC symbols.
Table 19., Table 22. and Table 25. give for each range the AC parameter.

Table 20., Table 23. and Table 26. give the frequency derating formula of the AC parameter. To calculate each
AC symbols, take the x value corresponding to the speed grade you need (-M, -V or -L) and replace this value
in the formula. Values of the frequency must be limited to the corresponding speed grade:

Table 17. Max frequency for derating formula regarding the speed grade

-M X1 mode | -M X2 mode | -V X1 mode | -V X2 mode | -L X1 mode | -L X2 mode
Freq (MHz) 40 20 40 30 30 20
T (ns) 25 50 25 33.3 33.3 50
Example:
T_ Ly in X2 mode for a -V part at 20 MHz (T = 1/%§ = 50 ns):
x= 25 (Table 20.)
T= 50ns
TLL|V: 2T - x =2 x50 - 25 =75ns
Rev. C - 15 January, 2001 31
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7.5.2 External Program Memory Characteristics

Table 18. Symbol Description

Symbol Parameter
T Oscillator clock period

TLAHLL ALE pulse width

TavLL Address Valid to ALE

TLLAX Address Hold After ALE

Tiuv ALE to Valid Instruction In

TLpL ALE to PSEN

TpLpH PSEN Pulse Width

TpLy PSEN to Valid Instruction In

Tpxix Input Instruction Hold AftePSEN

Texiz Input Instruction FloatAftePSEN

Tpxav PSEN to Address Valid

Taviv Address to Valid Instruction In

ToLaz PSEN Low to Address Float

Table 19. AC Parameters for 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
T 25 33 25 50 33 ns

TLHLL 40 25 42 35 52 ns
Tavie 10 4 12 5 13 ns
TLiax 10 4 12 5 13 ns
Tiuv 70 45 78 65 98 ns
TLLPL 15 9 17 10 18 ns
TpLpH 55 35 60 50 75 ns
TeLy 35 25 50 30 55 ns
Texix 0 0 0 0 0 ns
Tpxiz 18 12 20 10 18 ns
Taviv 85 53 95 80 122 ns
TpLaz 10 10 10 10 10 ns

32
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Table 20. AC Parameters for a Variable Clock: derating formula

Symbol Type Standard | X2 Clock -M -V -L Units
Clock
TLHLL Min 2T-x T-X 10 8 15 ns
TavLL Min T-X 05T-x 15 13 20 ns
TLLAX Min T-x 05T-x 15 13 20 ns
Ty Max 4T-x 2T-x 30 22 35 ns
TLLPL Min T-x 0.5T-x 10 8 15 ns
TpLpH Min 3T-x 15T-x 20 15 25 ns
TeLy Max 3T-x 15T-x 40 25 45 ns
Thxix Min X X 0 0 0 ns
Texiz Max T-X 05T-x 7 5 15 ns
Taviv Max 5T-x 25T-x 40 30 45 ns
TpLaz Max X X 10 10 10 ns

7.5.3 External Program Memory Read Cycle

< 12 TereL >
— T | —Pe— T yv—»

ALE < Tl / \
—— Tppy—»
[ Tpxav \ /

'€ TpLiv P Texiz

¢ TPLAZ Toxix: <
PORT O INSTRIN INSTR IN AO-A7 INSTR IN
PORT 2 ADDRESS
OR SFR-P2 ADDRESS A8-A15 ADDRESS A8-A15

Figure 14. External Program Memory Read Cycle
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7.5.4 External Data Memory Characteristics

Table 21. Symbol Description

Symbol Parameter
TRLRH RD Pulse Width

Twiwn WR Pulse Width

TrLDV RD to Valid Data In

TrRHDX Data Hold AfterRD

TrHDZ Data Float AfteRD

Tipv ALE to Valid Data In

Tavpv Address to Valid Data In
Tiowe ALE to WR orRD

Tavwi Address toVR orRD
Tovwx Data Valid toWR Transition
TovwH Data set-up t&®R High
TwHQx Data Hold AftedtVR

TrLAZ RD Low to Address Float
TwHLH RD orWR High to ALE high

34
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7.5.6 External Data Memory Read Cycle

< o TwHLHP
ALE j < TLLov >
PSEN
J <—TLLWL - TRLRH
\¢—— TRLDV —|
RD
~ ““TRHD
< Tavpv
=T aAx P Trupx P |«
> TrLAZ
e Taw——»
PORT2  ADDRESS ADDRESS A8-A15 OR SFR P2 >

Figure 16. External Data Memory Read Cycle

7.5.7 Serial Port Timing - Shift Register Mode
Table 24. Symbol Description

Symbol Parameter
Tyxt Serial port clock cycle time
ToVHX Output data set-up to clock rising edge
TxHOX Output data hold after clock rising edge
TxHDX Input data hold after clock rising edge
TxHDV Clock rising edge to input data valid
Table 25. 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
TxixL 300 200 300 300 400 ns
TovHx 200 117 200 200 283 ns
TxHOX 30 13 30 30 47 ns
TxHDX 0 0 0 0 0 ns
TxHDY 117 34 117 117 200 ns
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7.5.9 External Clock Drive Characteristics (XTAL1)
Table 27. AC Parameters

Symbol Parameter Min Max Units
TeLeL Oscillator Period 25 ns
TcHex High Time 5 ns
TeLex Low Time 5 ns
TeLeH Rise Time 5 ns
TcHeL Fall Time 5 ns

Tenex!TeLex Cyclic ratio in X2 mode 40 60 %

7.5.10 External Clock Drive Waveforms
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Figure 18. External Clock Drive Waveforms

7.5.11 AC Testing Input/Output Waveforms

Vec0.5V 0.2Vct+0.9
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0.45 V. 0.2Vec0.1

Figure 19. AC Testing Input/Output Waveforms

AC inputs during testing are driven at¥ - 0.5 for a logic “1” and 0.45V for a logic “0”. Timing measurement
are made at ); min for a logic “1” and \{, max for a logic “0".

7.5.12 Float Waveforms

FLOAT

Vor0-1V Va0 Vi oapt0.1V
VoL +0.1V Vioap-0.1V

Figure 20. Float Waveforms
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