TOSHIBA TMP68BHC11A0T-3/A1T-3

The TMP68HC11A1T-3/TMP68HC11A0T-3 microcontroller (MCU} device is a high speed version of the
TMP68HC11A1/A0 MCU device.

The entire data sheet of the TMP68HC11A8 MCU applies to the TMPS8HC11A1T-3/TMP6SHC11A0T-3 MCU
with the exceptions provided in this appendix.

1. ELECTRICAL SPECIFICATIONS
1.1 MAXIMUM RATINGS

This device contains circuitry to protect

Raing Symbol Value Unit the inputs against damage due to high
static voltages or electric fields;however,
- it is advised that normal precautions be
Supply Voltage Voo 0-3t0+7.0 v taken to avoid application of any voltage
Input Voltage Vin -0.3t0+7.0 Vv higher than maximum-rated voltages to
- this high-impedance circuit., Reliability
Operating Temperature Range Ta TLto Ty C of operation is enhanced if unused inputs
TMP68HC11A0/A 1x-3 0to 70 are tied to an appropriate logic voltage

level (e.g., either GND or Vpp).

Storage Temperature Range Tstg -5510 150 C

Current Drain per Pin*
Excluding Vpp,Vss,VRH, and VRL

*

b 25 mA

One pin at a time, observing maximum power dissipation limits,

MCU11A0T/A1T-1
B 9097249 0039750 245 M
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TOSHIBA TMP68HC11A0T-3/A1T-3

1.2 DC ELECTRICAL CHARACTERISTICS (Vpp=5.0 Vde+10%,Vgg=0 Vde,Tp =T, to
Tg, unless otherwise noted)

Characteristic Symbol [ Min Max | Unit

Output Voltage ‘ All Qutputs | vOL - 0.1 v
iLoad = % 10.0A (see Note 1) All Outputs Except RESET and MODA VOH |Vpp-0.1 -
Output High Voltage ’ All OQutpuyts Except RESET, | Von |Vpp-0.8 - v
lLoad =-0.8mA, VDD = 4.5V {see Note 1) XTAL, and MODA )
Output Low Voltage ' ~ All Outputs Except XTAL VoL - 0.4 Y
|Load =1.6mA
Input High Voltage ' All Inputs Except RESET | . V4 |0.7xVpp| Vpp | V
RESET 0.8xVpp Vb
Input Low Voltage All inputs ViL Vss 0.2xVop| V
1/O Ports, Three-State Leakage PA7,PCO-PC7,PDO-PD5, | 1oz | - +10 Py
Vin=VigorVviL AS/STRA, MODA LIR, RESET ' .
Input Current (see Note 2) - . lin KA
Vin=Vpp or Vss PAO-PAZIRQ XIRQ | - 1
Vin=Vpp or Vss MODB/NsTy - +10
RAM Standby Voltage - ~ Powerdown Vsg 3.8 Vpp V.
RAM Standby Current ' Powerdown | - lsg - 20 | pA
Total Supply Current({see Note 3) ' - '
RUN: Ipp
Single Chip - 27 mA
, Expanded Multiplexed - 35 mA
WAIT: Wipp
All Peripheral Functions Shut Down
Single-Chip Mode — 15 mA
Expanded Multiplexed Mode - 20 mA
STOP: SipD
No Clocks, Single-Chip Mode - 150 A
Input Capacitance PAD-PA2, PED-PE7, IRQ, XIRQ, EXTAL Cn | = 8 | pF
PA7, PCO-PC7, PDO-PD5, AS/STRA, MODA/LIR, RESET - 12 '
Power Dissipation single Chip Mode Po - 150 | mwW
Expanded Multiplexed Mode - 195

Notes:
1. Voy specification for RESET and MODA is not applicable because they are open-drain pins.
Vol specification not applicable to ports C and D in wire-OR mode.
2. See A/D specification for leakage current for port E.
3. All ports configured as inputs,
VigZVpp —0.2V, VIL=0.2V, Nodc loads,
EXTAL isdriven with a square wave, and teyc =333 ns.

MCuU1 1AOT/_A1 T-2 :
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T_OSHl BA _ | ‘ - TMP68HC11A0T-3/A1T-3

Vbp
T Equivalent Test Load (SEE Note 1)
é R2 Pins R1 R2 C
) PA3-PA7 3.26k0 2.38kQ 90pF
TEST PBO-PB7
POINT PCO-PC7
PDO, PD5
=1 § R1 E, AS;, R'W
PD1-PD4 3.26kQ 2.38kQ 200pF
|
CLOCKS ~Vpp
p Vpp-0.8Volts
STROBES Xoavolts v oavoltsf| °°
~<NOM~>| |=NOM>
— 70% ofVpp
INPUTS
. — 20%o0fVpp
<— NOMINAL TIMING -
~VbD
Vpp-0.8Volts
OUTPUTS b4Vt
R olts
~Vss
D.C. TESTING
|
CLOCKS, ~Vbb 5
STROBES N 20%0f Vpp ~Vgs —20%0f Vpp 70%ot Voo
< spEC>| {<spec>| (SEENote2)
NPUTS 7[ 70% of Vop ____3(— Vpp-0.8Volfs
X_ -
K 20%0fVoo —F ¢ sveits
l«—— SPEC TIMING —»
~Vpp
OUTPUTS 70%ofVop
20%of Vpp
~Vsg
L AC. TESTING
Notes :

1. Full test loads are applied during all de electrical and ac timing measurements.
2. During ac timing measurements, inputs are driven to 0.4 volts and Vpp-0.8 volts while
timing measurements are taken at the 20% and 70% of Vpp points.

Figure 1.1 Test Methods

MCU11A0T/A1T-3
B 9097249 0039752 0584
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TOSHIBA TMPG68HC11A0T-3/A1T-3

1.3 CONTROL TIMING (Vpp=5.0 Vde+10%, Vgg=0 Vdc, To =T to Tw)

: 3.0MHz
Characteristic - Symbol Unit
‘ Min | Max
Frequency of Operation fo dc | 3.0 | MHz
E Clock Period ' teye 333 - ns
Crystal Frequency fxTAL - | 12.0 1 MHz
External Oscillator Frequency Afg | de|12.0 | MHz
Processor Control Setup Time tpcs 30 - ns
(see Figures 1.3, 1.5, and 1.6)
Reset Input Pulse Width. (To Guarantee External | PwgsTL teye
(see Note 1 and Figure 1.3) Reset Vector) 8 -
{(Minimum input Time;
May be Preempted by
Internal Reset) . 1 -
Mode Programming Setup Time tvPs 2 =~ | teye
{see Figure 1.3) o
Mode Programming Hold Time tMPH 10 - ns
(see Figure 1.3) ‘
Interrupt Pulse Width, PWirg | 340 - ns
IRQ Edge Sensitive Mode
{see Figures 1.4 and 1.6)
Wait Recovery Startup Time ‘ " twrs - 4 teye
{See Figure 1.5)
Timer Pulse Width : PWTIv | 340 - ns
Input Capture, Pulse Accumulator Input
(see Figure 1.2)

Note: 1. RESET will be recognized during the first clock cycle it is held low. Internal circuity then drives the
pin low for four clock cycles, releases the pin, and samples the pin level two cycles later to detemine

the source of the interrupt.

2. All timing is shown with respect to 20% Vpp and 70% Vpp unless otherwise noted.

MCU11AQT/A1T-4
Ml 9097249 0039753 T94 WA
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TOSHIBA TMP68HC11A0T-3/A1T-3

PAQ-PA21

PAQ-PAZ2 \

1.3 i
PA7 < PWTIM —=

PA7 2.3 N

Notes:
1. Rising edge sensitive input
2. TFalling edge sensitive input
3. Maximum pulse accumulator clocking rate is E frequency divided by 2.

A\
/
T
2 VAR NV A

Figure 1.2 Timer Inputs Timing Diagram

VDD f‘ - ‘1
exraL O Y 7777,

| 4usqtcyc —

f— (LSJUMLrrmuL UL

‘ tpcs—>| |‘_ PWrsTL tast
4
: /
RESET Ne I/ \“ N
[ tvps > TMPH
MODA, /f'} ———_<L N }__-_
MODB N Ne

N I N
ADDRESS _/< L: FFFE X FFFE XFFFE X@ m X rrre O FFRE XFFFE X rrre X eree XFFFF X NEW

N

Figure 1.3 POR and External Reset Timing Diagram

MCU11AQT/A1T-5
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TOSHIBA TMP6BHC11A0T-3/A1T-3

oo T T 0,
"' ——
XIRQ “'\

“‘_—tsromEL:v3) N

ws LT, mnlnnmnnn_n

es — 1 LI L ,_I—I_f_!_l_l_ﬂ_mm

XX XC

_ _ N
STOP SToP % ~
DP RESS + 1 N
ADDRESS4 ADDREss Aeorts:1n : e
Resume program with instriction which follows the STOP instruction.

QFE

TP
ADDRESS +1 CODE

~

N, - 'Y

, . .
ADDRESSS ASbREss Aeodtssein R

STOP
ADDRESS +1

IRQ VECTOR
XIRQ VECTOR}

Notes : . _

1. Edge sensitive IRQ pin (IRQE bit=1)

2. Level sensitive IRQ pin (IRQE bit= 0}

3. tSTOPDELAY =4064icycif DLY bit=1 or 4teye if DLY =0.

4. XIRQ with X bit CCR=1

5. IRQ, or(XIRQ with X b1t in GCR= 0.

Figure 1.4 STOP Recovery Diagram
' . 1 1 B}

o tPcs—>| ~—
IRQ, XIRQ, . : —N h
ORINTERNAL \

K

INTERRUPTS —

tWRS
k _
ADDRESS e\ s Xser X opz., - p8 X P8 X 5o a.‘...sp -8 X sp-8 X 5p-8 X 578 Xiion Napoma X NEEEW
PCL YL YH, XL XH,

R/W

Notes:

AN

PCH

A, B, CC

-

STACK REGISTERS

!/

b
J

RESET will also cause recovery from WAIT.

Figure 1.5 WAIT Recovery from Interrupt Timing Diagram
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TOSHlBA N TMP68HC11A0T-3/A1T-3

LAST CYCLE OF AN INSTRUCTION

|

LML i L

E
RO —>] < tpcs I
_\‘_7/
g
IRQ2, XIRQ,
OR INTERNAL _\
INTERRUPTS \
ADDRESS = NE"TX sp X s Xsp2 X sp-3 X sp-a X‘S_P-SXSP-E X sp-7 X sp-8 X sp-g YUEcTovyEECIon W NEW
asdJ LI AN nnnnnninnnnnn

S @) D G 00 6 € S €D L D 3 GO L O S (A S 2 6
R/W I\ /
Notes :

1. Edge sensitive IRQ pin IRQE bit=1),
2. Level sensitive IRQ pin (IRQE bit=0).

Figure 1.6 Interrupt Timing Diagram

MCU11A0T/A1T-7
B 9097249 0039756 7?73 A

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6194967/tmp68hc11a1t-3.html
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1.4 PERIPHERAL PORT TIMING (Vpp=>5.0 Vdc £ 10%,Vgg =0 Vde,Tao =Ty, to Trp)

- 3.0MHz _
Characteristic Symbol T iax Unit

E Clock Period : Teye 333 .=l ns
Peripheral Data Setup Time a
(MCU Read of Ports A,C,D, and E) (see Figure 1.8) teosu 100 ns
Peripheral Data Hole Time _
(MCU Read of Ports A,C,D, and E) (see Figure 1.8) tPDH >0 ns
Delay Time, Peripheral Data Write trwo ns
(see Figures 1.7,1.9,1.12, and 1.13)

MCU Write to Port A . - 200

MCU Writes to Ports B,C, and D - 185
input Data Setup Time(Port C) _
(see Figure 1.10 and 1.11) tis 60 ns
Input Data Hold Time{Port C) “YH 100 -] ns
(see Figure 1.10 and 1.11)
Delay Time, E Fall to STRB ipEB - 180 ns
(see Figures 1.9,1.11,1.12,and 1.13) .
Setup Time, STRA Asserted to E Fall (see Note 1) t : ol -1 ns
(see Figures 1.11,1.12,and 1.13) AES
Delay Time, STRA Asserted to Port C Data Output Valid _
(see Figure 1.13) . teco 100) ns
Hold Time, STRA Negated to Port C Data ' _
{see Figure 1.13) tpcH 10 ns
Three-State Hold Time ' _
(see Figure 1.13) tecz - 150} ns

Notes:
1. Ifthis setup time is met, STRB will acknowledge in the next cycle. Ifit is not met, the response
may be delayed one more cycle. '
2, PortC and D timing is valid for active drive (CWOM and DWOM bits not set in PIOC and SPCR
registers respectively).
3. All timing is shown with respect to 20% Vpp and 70% Vpp unless otherwise noted.

. MCU11A0T/A1T-8
M 9097249 0039757 63T 1N
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TOSHIBA TMP68HC11A0T-3/A1T-3

|«————— MCcU WRITE TO PORT —

i \ /
\ /_ '
tewp —]
gogTDS PREVIOUS PORT DATA ><><><X>§ NEWDATA VALID

~— toywp —>
PORT A PREVIOUS PORT DATA X)(XX>§ NEWDATA VALID

Figure 1.7 Port Write Timing Diagram

|<—————— MCU READ OF PORT —

E—-—\ Z‘ /___

- tppgy > |<— troH =

PORTS L7 N\
A QLD AY AY 4 /
[~ tPDSU | | tppH =
{7 AN

PORT £ — —

Notel: Fornon-latched operation of Port C.

Figure 1.8 Port Read Timing Diagram

|e————— MCU WRITE TO PORTB ——>]
1

T\ \ [
/L t
towp —>
PORTB PREVIOUS PORT DATA X)(XXX NEWDATA VALID

toes
STRB (OUT) /“

Figure 1.9 Simple Output Strobe Timing Diagram

MCU11A0T/A1T-9
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TO;SH‘i BA o | | TMP68HC11A0T-3/A1T-3

STRA (IN)
7 s g =] [ Tpy ]

PGRT C (IN) N

e S

]
'H_A hl,
<A1

Figure 1.10 Simple Input Strobe Timing Diagram

|<— READ PORTCL | ——>]

RE A DY [~ tpep > < toes >
STRB (OUT) READY ol i : }—— '
) N

|"‘ taEs >,

. - h
STRA (IN} == -
| ety - <€ 1) >

PORT € (IN) —g*

Notes : .
1. After reading PIOC with STAF set, ,
2. Figureshowsrising edge STRA (EGA =1) and high true STRB (INVEB=1)

N AL
4

Figure 1.11 Port C Input Handshake Timing Diagram

|«— wRITE PORTCL T —-|

NN TR/
trwo
| §
PORTC N
(OUT) 'Y
h |
< tpgg '>| - tpeg >
. “READY"
b
STRB (OUT) - [
taes
5
STRA (IN) n.,_/
Notes:

1. Afterreading PIOC with STAF set. «
2. Figure showsrising edge STRA (EGA= 1) and high true STRB (INVB=1)

Figure 1.12 Port C Output Handshake Timing Diagram

o MCU11A0T/A1T-10
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TOSHIBA TMP68HC11A0T-3/A1T-3

|1_ WRITE PORTCL * |

AN B N s N 4
tpwip i
M
PORT C (OUT) \
(DDR=1) R
~
< tpeg = < tpgp >
\“READY*
STRB (OUT) s
STRA (IN) "
N /
[ teco . tpey — >
PORT C{OUT) v N AN
(DDR = 1} \ DATA X><>§ VALID DATA . by,
tpez
—— a) STRA ACTIVE BEFORE PORTCL WRITE -
STRA (IN) A
3 /
- u‘
trco oy ——fem
PORT T a N :
(oo oun {  vauppama B
N
Pz

— b) STRA ACTIVE AFTER PORTCL WRITE

Notes:
1. Afterreading PIOC with STATF set.
2. Figure showsrising edge STRA (EGA=1) and high true STRB(INVB=1)

Figure 1.13 Three-State Variation of Output Handshake Timing Diagram
(STRA Enables Output Buffer)

MCU11AO0T/ATT-11
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TOSHIBA

TMP68HC11AO0T-3/A1T-3

1.5 A/D CONVERTER CHARACTERISTICS(VDD=5.0 Vdc+10%, VSS=0Vde, To=Ty
to Ty, 750kHz = E= 3.0MHz, unless otherwise noted)

Characteristic Parameter Min | Absolute Max |Unit
Resolution Number of Bits Resolved by the A/D 8 - - Bits
. . Maximum Deviation from the ldeal and an Actual
- - - +
Non-Linearity A/D Transfer Characteristics ' 1 LS8
Difference Between the Output of an Ideal and
- - * LSB
Zero Error an Actual A/D for Zero Input Voltage ! 5
Full Scale Error Difference Between the Qutput of an Ideal A/D _ _ +1 Lsa
, for Full-Scale Input Voltage
Total Unadjusted | Maximum Sum of Non-Linearity, Zero Error, and
- - 15 |LSB
Error Full-Scale Error
Quantization Error | Uncertainty Due to Converter Resolution - - +1/2 | LSB
Difference Between the Actual input Voltage and
Absolute Accuracy |the Full-Scale Weighted Equivalent of the Binary - - 2 |LSB
Qutput Code, All Error Sources Included
Conversion Range [Analog Input Voltage Range VRe - VRH \'
VRH Maximum Analog Reference Voltage (see Note 2) VRVL - Vpp +0.1
VRL Maximum Analog Reference Voltage (see Note 2) |Vss—0.1 - VRH
AVR Maximum Difference between Vapand Vg, 3 _ _ Vv
(see Note 2)
Total Time to Perform a Single Analog-to-Digital
. . Conversion:
Conversion Time a. EClock _ 32 _ teye
b. tnternal RC Oscillator - - teyc+ 32| us
Conversion Result Never Decreases with an
Monotonicity Increase in Input Voltage and has no Missing Guaranteed
Codes
Zero Input Reading| Conversion Result when Vi = Vg 00 - - Hex
Full Scale Reading |Conversion Result when Vin =VRgH - - FF Hex
sample Acquisition Analog Input Acquisition Sampling Time:
Time a. Edlock , - 12 - teyc
b. Internal RC Osciliator - - 12 S
?:aar:::i;Hnoc:j Input Capacitance during Sample PEO-PE7 - 20(Typ) - pF
Inbut Leakage Input Leakage on A/D Pins PEQ-PE7 - - 400 | nA
P g VRL, VRH - - 10 | #A
Notes :

1. Source impedances greater than 10KQ will adversely affect accuracy, due mainly to input

leakage.

2. Performance verified down to 2.5V AVR, but accuracy is tested and guaranteed at
AVR=5V+10%

MCU11A0T/A1T-12
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1.6 EXPANSION BUS TIMING (Vpp=5.0 Vdc+10%,Vgg=0 Vdc, Tpo =Ty to Ty,
see Figure 1.14)

3.0MHz
Num Characteristic Symbol - Unit
Min | Max
1 | Cycle Time teye 333 -1 ns
2 | Pulse Width, E Low PWEL 140 - ns
3 Pulse Width, E High PWeL 135 - ns
4 | Eand ASRise and Fall Time t, t¢ - 20 ns
9 | Address Hold Time - taH 20 - | ns
12 | Nen-Muxed Address Valid Time to E Rise tav 30 - ns
17 | Read Data Setup Time tDsR 30 - ns
18 | Read Data Hold Time tDHR 5 60 ns
19 1 Write Data Delay Time toow - 80| ns
21 Write Data Hold Time toHw 20 - ns
22 | Muxed Address Valid Time to E Rise tavv 35 - ns
24 | Muxed Address Valid Time to As Fall tasL 10 - ns
25 | Muxed Address Hold Time taHL 20 - ns
26 Delay Time,E to AS Rise tasp 30 - ns
27 | Pulse Width, AS High PwasH 60 - ns
28 Delay Time, AS to E Rise tASED 30 - ns
29 | MPU Address Access Time tACCA 160 - | ns
35 | MPU Access Time taCcE - 110 ns
5 e e hea wo | 0| -] s

MCU11A0T/A1T-13
B 5097249 0039762 TT7? WM
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Notes:

1. Input clocks with duty cycles other than 50% will affect bus performance. Timing parameters
affected by input clock duty cycle are identified by (a) and (b). To recalculate the approximate
bus timing values, substitute the follwing expressions in place of 1/8 teyc in the formulas where
applicable:

{a) (1-DC) X 1/4tcyc
(b) DC X 1/4tcye
Where ; ‘
DC is the decimal value of duty cycle percentage (high time)
2, Alltiming is shown with respect to 20% Vpp and 70% Vpp unless othewise noted.

®

- NS

-

®
L isr—%@
| ®

©

G5}
—— @V DM

\DE . — —
MULTI- — @1~

LEXED) | write T XRRRKRKRRRX

ﬁolé ﬁ

AS

Note : Measurement point shown are 20% and 70% Vpp,

Figure 1.14 Expansion Bus Timing Diagram

'MCU11AOT/ATT-14
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1.7 SERIAL PERIPHERAL INTERFACE (SPI) TIMING(Vpp=5.0 Vde £10%, Vgg =0 Vdc,
Ta =Ty to Ty, see Figure 1.15)

Num. Characteristic Symbol Min Max Unit
Operating Frequency '

Master fop (M) dc 15 MHz

Slave fop (5) dc 3.0 MHz
1 Cycle Time

Master feye (m) 2.0 - teye

Slave fCVC (S) 334 - ns
2 Enable Lead Time

Master tlead (M) * - ns

Slave tlead (S) 240 - ns
3 Enable Lag Time

Master tlag {m) * - ns

Slave tlag (S) 240 - ns
4 [Clock (5CK) High Time

Master tw (SCKH) my | 227 ~ ns

Slave tw (SCKH) § 127 - ns
5 Clock (5CK) Low Time

Master tw (SCKL) m 227 - ns

Slave tw (SCKL) 127 - ns
b Data Setup Time (Inputs)

Master tsy (M) 100 - ns

Slave tou {5) 100 - ns
7 | Data Hold Time (Inputs)

Master th (m) 100 - ns

Slave th (5) 100 - ns
8 Access Time (Time to Data Active from High-

Impedance State)

Slave ta 0 120 ns
9 |Disable Time (Hold Time to High-Impedance State)

Slave tais - 167 ns
10 | Data Valid (After Enable Edge)** ty (S) - 167 ns
11 | Data Hold Time (Outputs) (After Enable Edge) tho 0 ~ ns
12 |Rise Time (20% Vpp to 70% Vpp, C| = 200pF)

SPI Qutputs(SCK, MOSI, and MISO) trm - 100 ns

SPI Inputs (SCK, MOSI, MISO, and 55) s - 2.0 7S
13 jFall Time (70% Vppto 20% Vpp, CL = 200pF)

5Pl outputs(SCK, MOSI, and M1SQ) tm - 100 ns

5Pl Inputs{SCK, MOSI, MISQ, and 55) tfe - 2.0 s

*

Signal preduction depends on software.

** Assumes 200 pF load on all SPI pins.
Note: Alltiming is shown with respect to 20% Vpp and 70% VDD, unless otherwise noted.

B 9097249 00397e4 &7T7 W
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TOSHIBA TMP68HC11A0T-3/A1T-3
53 N
(INPUT) © 55 is Held High on Master
5
B N
SCK(CPOL=0) NOTEX 9 A
(OUTPUT] @— ~
| - ‘ O—
SCK(CPOL=1} SEE A =TS / .
(OUTPUT) ~ NOTE/ Sr 4 — (D> \ N 12 -
MISO 7 N _ < >
P { wmsmN D BIT6- - - ~1 LS8 IN
- -~ |~ & ~ |—®@ -~
MOSH | - y
{(OUTPUT) ]S MASTER MSB OUT BIT6 - - - -1 X MASTER LSB QUT 1
@ 1 { N — @

Note ; This first clock edge is generated internally but is not seen at the SCK pin.

a) SP| MASTER TIMING (CPHA = 0)

55 N
(INPUT) 55 is Held High on Master
se [ o o N L&
K.
<—®—>
SCK(CPOL = 1) \ — h N Y 38 X SEe
(CUTPUT) 3 _(_@_, 9 . NOTE
—| |- | <J<-®—> 7

MISO e { N
(INPUT) \_,_::B'TG 1:\ Sl

- - |~ — |<— -

! N |
MOS| . o
(OUTPUT) J’\ MASTER M58 OUT BITE N 1 X MASTER LSB OUT 2{
®_,. Je ! @-——-—) e

Note : This last clock edge is generated internally but is not seen at the SCK pin.

b} SPI MASTER TIMING (CPHA = 1)

Figure 1.15 SPITiming Diagrams (Sheet 1 of 2)

MCU11A0T/A1T-16
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3 j—
(INPUT) ! 2
I @—)/—N————b!_ -<—® - ‘_@
SCK(CPOL = 0) Y N N N
{(INPUT) — ~—()—
{2) - @%@ﬁ <—@->
SCK(CPOL=T)
sodcr N o\ .z‘__%z‘
I(\éIJILSJ?PUT)._gt SLAVE | | msg out )I BITG - '.: -1 K SLAVE LSB OUT K NOTE -
D> | |~—® @D b @— |
anNc;slle) ——-g.r M5B IN ! BIT6- -~ -1 LS8 IN

Nate : Not defined but normally MSB of character just received.
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Note : Not defined but normally LSB of character previously transmitted.

d) SPI SLAVE TIMING (CPHA = 1)

Figure 1.15 SPITiming Diagrams (Sheet 2 of 2)
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TOSHIBA , TMP68HC11A0T-3/A1T-3

1.8 EEPROM CHARACTERISTICS (Vpp=5.0 Vde £10%,Vgg =0 Vde, Ta =Ty, to Txp)

Temperature
Characteristic - Range Unit
0 to 70°C
Programming time (Seé Note 1) a '
Under 1.0 MHz with RC Oscillator Enable 10 ms
1.0 to 2.0 MHz with RC Oscjllator Disabled .20
2.0 MHz (or Anytime RC Oscillator Enabled) 10
Erase Time (see Note 1) Byte, Row, andequ 10 ms
Write Erase Endurance 10, 000 Cycles
Data Retention , 10 Years

Notes : .
1. The RC oscillator must be enabled (by setting the CSEL bit in the OPTION register) for
EEPROM programming and erasure when the E-clock frequency is below 1.0MHz,

| MCU11A0'|;/A1T-i8
M 9097249 0039767 589 WM
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TOSHIBA _ . 7 TMP68HC11A0T-3/A1T-3

2. PIN ASSIGNMENT

T SUFFIX s
52 PIN PLCC [ Nomoa
wla > zZz=zz2
et L~ <
e F9m &'5:5\
g & QQVIdn maw
fo = g gmu:a: Wow ww
W won S>> oo oo
oo oo onoann
76543 2 1525150494847 )

X1aL O 8 O . 46 0 PES/ANS
PCO/ADO O 9 a5 PEY fANT
PC1/4D1 0o 44 PE4/AN4
PC2/aD2 i1 43 PEQ /ANO
PCHAD3 12 42 PBO/AS
PCaraDS 13 a1 PB1/AS
PCS/ADS 014 40 PB2/AT0
PC6/ADE [O15 39 PB3/at11
PCT/AD? 16 38 PB4/A12

RESET 017 37 PB5/A13

XIRQ Oi8 36 {1 PBE/AI4

IRQ 019 35 PB7/A15
PDO/RyD 20 34 PADAC3
\__ 212223242526 27282930313233

L0 Ay o gy g g

°8:5|$§ FFFFF C’U
r2grs 88888 2L
~ S S~ I T
=S Z29 0 “RABID oo
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TOSHIBA _ PACKAGE

DiP40-P-600

P SUFFIX : 40PIN DIP (Dual Inline Package)
(UNIT : mm)

40 . . ) 21
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TOSHIBA PACKAGE

DIP48-P-600

{UNIT : mm)
P SUFFIX : 48PIN DIP {Dual Inline Package)

48 : 25
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TOSHIBA PACKAGE

SDIP64-P-750

N SUFFIX : 64PIN SDIP (Shrink Dual Inline Package) (UNIT : mm)
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TOSHIBA | 'PACKAGE

QFJ52-P-$750

T SUFFIX : 52PIN QFJ (Quad Flat J-leaded Package) (PLCC) (UNIT : mm)
| 20.06%0.12 o
— 19.13+0.07 .
7 1 . a7
i o e o O 0 o O o o e W o o —
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TOSHIBA PACKAGE

F SUFFIX 64 PIN QFP (Quad Flat Package) (UNIT : mm)
. 16.610.2
o , 14.bt_ﬁ.2 . B}
EJ 48 33
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