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Block Diagram

Figure 1. AT89C5132 Block Diagram

INTO INTL  Vpp Vss UVpp UVSS AVpp AVSS AREF AINL:O TXD RXD TO T1 SS MISOMOSI SCK SCL SDA

A A A A A A
1 1 1 1 1 1 2 2 2 2 1] 1
Y Y YV Y Y Y Y Y Y ¥
Interrupt Flash
Handler Unit . UART )
RAM 64K Bytes | [L0-bit A-to-D) and Timers 0/1| | SPI/DataFlash TWI
2304 Bytes Converter Watchdog Controller Controller
Flash Boot BRG
4K Bytes
C51 (X2 CORE) 8-BIT INTERNAL BUS ‘
110
12S/PCM USB MMC Keyboard Ports
Audio Interface Controller Interface Interface IDE
Clock and PLL Interface
Unit
A A A A A A A /\ AN
3
\ \ \ \ \ | A | \ \ \
FILT X1 X2 RST DOUT DCLK DSEL SCLK D+ D- MCLK MDAT MCMD  KIN3:0 PO - P5
Notes: 1. Alternate function of Port 3
2. Alternate function of Port 4
3. Alternate function of Port 1
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Signals

4173CS-UsB-07/04

All the AT89C5132 signals are detailed by functionality in Table 1 to Table 15.
Table 1. Ports Signal Description

Signal Alternate
Name Type |Description Function
Port O
PO is an 8-bit open-drain bidirectional 1/O port. Port 0 pins that have 1s
P0.7:0 110 written to them float and can be used as high impedance inputs. To AD7:0
avoid any parasitic current consumption, floating PO inputs must be
polarized to Vpp or Vgs.
KIN3:0
. Port 1
P1.7:0 Vo P1 is an 8-bit bidirectional 1/0 port with internal pull-ups. :gk
. Port 2 .
P2.7:0 Vo P2 is an 8-bit bidirectional 1/0 port with internal pull-ups. AL5:8
RXD
TXD
INTO
. Port 3 INT1
P3.7:0 Vo P3 is an 8-bit bidirectional I/O port with internal pull-ups. TO
TL
WR
RD
MISO
) Port 4 MOSI
P4.7:0 Vo P4 is an 8-bit bidirectional 1/0 port with internal pull-ups. SCK
SS
. Port 5
P5.3:0 Vo P5 is a 4-bit bidirectional I/O port with internal pull-ups.
Table 2. Clock Signal Description
Signal Alternate
Name Type |Description Function
Input to the on-chip inverting oscillator amplifier
X1 | To use the internal oscillator, a crystal/resonator circuit is connected to )
this pin. If an external oscillator is used, its output is connected to this
pin. X1 is the clock source for internal timing.
Output of the on-chip inverting oscillator amplifier
X2 (0] To use the internal oscillator, a crystal/resonator circuit is connected to -
this pin. If an external oscillator is used, leave X2 unconnected.
FILT | PLL Low Pass Filter input )
FILT receives the RC network of the PLL low pass filter.
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Table 11. A/D Converter Signal Description

Signal Alternate
Name Type |Description Function
AIN1:0 | A/D Converter Analog Inputs -
AREFP | Analog Positive Voltage Reference Input -

AREEN | Analog Negative Voltage Reference Input )
This pin is internally connected to AVSS.

Table 12. Keypad Interface Signal Description

Signal Alternate
Name Type |Description Function

Keypad Input Lines
KIN3:0 | Holding one of these pins high or low for 24 oscillator periods triggers a P1.3:0
keypad interrupt.

Table 13. External Access Signal Description

Signal Alternate
Name Type |Description Function

Address Lines
A15:8 110 Upper address lines for the external bus. P2.7:0
Multiplexed higher address and data lines for the IDE interface.

Address/Data Lines
AD7:0 110 Multiplexed lower address and data lines for the external memory or the P0.7:0
IDE interface.

Address Latch Enable Output
ALE o ALE signals the start of an external bus cycle and indicates that valid )
address information is available on lines A7:0. An external latch is used

to demultiplex the address from address/data bus.

_ ISP Enable Input
ISP 1/0 This signal must be held to GND through a pull-down resistor at the -
falling reset to force execution of the internal bootloader.

—_— Read Signal
RD © Read signal asserted during external data memory read operation. P37
— Write Signal
WR © Write signal asserted during external data memory write operation. P36
10 /A T 'O (5713 100000000
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Table 14. System Signal Description

Signal Alternate
Name Type |Description Function
Reset Input
Holding this pin high for 64 oscillator periods while the oscillator is
running resets the device. The Port pins are driven to their reset
conditions when a voltage lower than V,, is applied, whether or not the
RST | oscillator is running. -
This pin has an internal pull-down resistor which allows the device to be
reset by connecting a capacitor between this pin and Vpp.
Asserting RST when the chip is in Idle mode or Power-Down mode
returns the chip to normal operation.
ST | Test Input )
Test mode entry signal. This pin must be set to Vpp.
Table 15. Power Signal Description
Signal Alternate
Name Type |Description Function
Digital Supply Voltage
VDD PWR Connect these pins to +3V supply voltage.
Circuit Ground
VSS GND Connect these pins to ground. )
Analog Supply Voltage
AVDD PWR Connect this pin to +3V supply voltage.
Analog Ground
AVSS GND Connect this pin to ground. )
PLL Supply voltage
PVDD PWR Connect this pin to +3V supply voltage.
PLL Circuit Ground
PVSS GND Connect this pin to ground. )
USB Supply Voltage
uvbD PWR Connect this pin to +3V supply voltage.
USB Ground
UVSS GND Connect this pin to ground. )
11
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Internal Pin Structure

12 AT89C5132

ATMEL

Table 16. Detailed Internal Pin Structure

Circuit®

Type Pins

VDD

—
wn
=

a

O

Input TST

Input/Output RST

VSS
2 os((j: VDD
peno s
P1®@
Latch Output J P, [P NE)
o /] Input/Output P3
< ‘ P4
o—l—{%- P53:0
VSS
VDD
PO
()—‘ P MCMD
Input/Output MDAT
o N ISP
PSEN
VSS
VDD ALE
SCLK
o—[P DCLK
Output DOUT
N DSEL
MCLK
VSS
D+
n D+ Input/Output D

o3

i

Notes: 1. For information on resistors value, input/output levels, and drive capability, refer to

the Section “DC Characteristics”, page 183.

2. When the Two Wire controller is enabled, P, P,, and P, transistors are disabled

allowing pseudo open-drain structure.

3. InPort 2, P, transistor is continuously driven when outputting a high level bit address

(A15:8).
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Peripherals

Clock Generator System

Ports

Timers/Counters

Watchdog Timer

Audio Output Interface

Universal Serial Bus
Interface

MultiMedia Card
Interface

IDE/ATAPI Interface

ATMEL

The AT8xC5132 peripherals are briefly described in the following sections. For further
details on how to interface (hardware and software) to these peripherals, please refer to
the AT8xC5132 complete datasheet.

The AT8xC5132 internal clocks are extracted from an on-chip PLL fed by an on-chip
oscillator. Four clocks are generated respectively for the C51 core, the audio interface,
and the other peripherals. The C51 and peripheral clocks are derived from the oscillator
clock. The audio interface sample rates are also obtained by dividing the PLL output
clock.

The AT8xC5132 implement five 8-bit ports (PO to P4) and one 4-bit port (P5). In addition
to performing general-purpose 1/Os, some ports are capable of external data memory
operations; others allow for alternate functions. All I/O Ports are bidirectional. Each Port
contains a latch, an output driver and an input buffer. Port 0 and Port 2 output drivers
and input buffers facilitate external memory operations. Some Port 1, Port 3 and Port 4
pins serve for both general-purpose I/Os and alternate functions.

The AT8xC5132 implement the two general-purpose, 16-bit Timers/Counters of a stan-
dard C51. They are identified as Timer 0, Timer 1, and can independently be configured
each to operate in a variety of modes as a Timer or as an event Counter. When operat-
ing as a Timer, a Timer/Counter runs for a programmed length of time, then issues an
interrupt request. When operating as a Counter, a Timer/Counter counts negative transi-
tions on an external pin. After a preset number of counts, the Counter issues an interrupt
request.

The AT8xC5132 implement a hardware Watchdog Timer that automatically resets the
chip if it is allowed to time out. The WDT provides a means of recovering from routines
that do not complete successfully due to software or hardware malfunctions.

The AT8xC5132 implements an audio output interface allowing the decoded audio bit-
stream to be output in various formats. They are compatible with right and left
justification PCM and I2S formats and the on-chip PLL allows connection of almost all
commercial audio DAC families available on the market.

The AT8xC5132 implements a full-speed Universal Serial Bus Interface. The USB inter-
face can be used for the following purposes:

« Download of files by supporting the USB mass storage class.
¢ In-System Programming by supporting the USB firmware upgrade class.

The AT8xC5132 implements a MultiMedia Card (MMC) interface compliant to the V2.2
specification in MultiMedia Card mode. The MMC allows storage of files in removable
Flash memory cards that can be easily plugged or removed from the application. It can
also be used for In-System Programming.

The AT8xC5132 provide an IDE/ATAPI interface allowing connection of devices such as
CD-ROM reader, CompactFlash™ cards, Hard Disk Drive, etc. It consists of a 16-bit bidi-
rectional bus part of the low-level ANSI ATA/ATAPI specification. It is provided for mass
storage interface but could be used for In-System Programming using CD-ROM.

16 AT 8O C 51 S 1
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Electrical Characteristics

Absolute Maximum Rating_]s

Storage TEMPETALUIE ..........ccvvveeeeeerrreeeennns -65°C to +150°C NOTE: Stressing the device beyond the “Absolute Maxi-
) mum Ratings” may cause permanent damage.
Voltage on any other PintoVgg -0.3to+4.0V These are stress ratings only. Operation beyond
loL PET VO PN ..o 5mA the “operating conditions™ is not reccf‘mme“d.e‘j
and extended exposure beyond the “Operating
POWET DISSIPALION .......eeieeeeieeieeeeee e seeeese e sesnneen 1w Conditions” may affect device reliability.
Ambient Temperature Under Bias.................... -40°C to +85°C
VoD 2.7V to 3.3V
DC Characteristics
Digital Logic
Table 1. Digital DC Characteristics
Vpp =2.7t03.3V, T, =-40°to +85°C
Symbol | Parameter Min Typ® Max Units Test Conditions
Vi Input Low Voltage -0.5 0.2:Vpp - 0.1 \Y
Vi Input High Voltage (except RST, X1) 0.2:Vpp +1.1 Voo \Y
AV Input High Voltage (RST, X1) 0.7Vpp@ Vpp + 0.5 \Y
Output Low Voltage
Vour (except PO, ALE, MCMD, MDAT, MCLK, 0.45 Y lo.= 1.6 mA
SCLK, DCLK, DSEL, DOUT)
Output Low Voltage
Vorz (PO, ALE, MCMD, MDAT, MCLK, SCLK, 0.45 \Y lo.= 3.2 MA
DCLK, DSEL, DOUT)
Output High Voltage ) _
Voww | (p1, P2, P3, P4 and P5) Voo - 07 Vo | low=-30 pA
Output High Voltage
(PO, P2 address mode, ALE, MCMD, ) _
Vorz MDAT, MCLK, SCLK, DCLK, DSEL, Voo - 0.7 v loy=-3.2 mA
DOUT, D+, D-)
Logical 0 Input Current (P1, P2, P3, P4 -
I and P5) -50 HA  [Vin=0.45V
18 /A T 'O (5713 100000000
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Table 1. Digital DC Characteristics
Vpp =2.71t03.3V, T, =-40°to +85°C

Symbol | Parameter Min Typ® Max Units Test Conditions
Input Leakage Current (PO, ALE, MCMD,
I MDAT, MCLK, SCLK, DCLK, DSEL, 10 pA 0.45< V< Vpp
DOUT)
Logical 1 to O Transition Current .
e (P1, P2, P3, P4 and P5) 650 WA Vin=2.0V
Rrst Pull-Down Resistor 50 90 200 kQ
Cio Pin Capacitance 10 pF Tp=25°C
Vger Vpp Data Retention Limit 1.8 \Y
X1/ X2 mode Vpp<3.3V
) 6.5/10.5 12 MHz
(©)
Iop Operating Current 8/135 mA 16 MHz
95/17 20 MHz
X1/ X2 mode Vpp< 3.3V
5.3/8.1 12 MHz
(©)
IoL Idle Mode Current 6.4/103 mA 16 MHz
75/13 20 MHz
lop Power-Down Mode Current 20 500 UA Vgret < Vpp <3.3V

Ipp, Ip. @nd Ipp, Test Conditions

4173CS-UsB-07/04

Notes: 1.

there is no guarantee on these values.
2. Flash retention is guaranteed with the same formula for V5 min down to OV.
3. See Table 154 for typical consumption in player mode.

Figure 1. Iy Test Condition, Active Mode

VDD

(NC) —
Clock Signal

RST

X2
X1

VSS

PVSS
UVSS
AVSS

VDD
PVDD
uvDD
AVDD

PO

TST

VDD
-—

* lop

VDD
—

<

VSS  All other pins are unconnected

ATMEL

Typical values are obtained using Vpp= 3 V and T,= 25°C. They are not tested and
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Figure 2. Iy Test Condition, Idle Mode

VDD
VDD +|
RST PVDD bL
uvDD
VSS AVDD
(NC) ——{ X2 YD
Clock Signal X1
POKS
VSS
PVSS TsT
uvss
AVSS
——

VSS  All other pins are unconnected

Figure 3. Ipp Test Condition, Power-Down Mode

VDD
VDD Vi
RST PVDD PD
J__ UVDD
VsS AVDD o
(NC) — X2 -
X1 POK ::
VSS MCMD
Ves MDAT
AVSS TST

VSS  All other pins are unconnected
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A-to-D Converter

Oscillator and Crystal

Schematic

Parameters

4173CS-UsB-07/04

Table 2. A-to-D Converter DC Characteristics

Vpp = 2.710 3.3V, T, = -40°C to +85°C

Symbol Parameter Min Typ Max Units | Test Conditions
AVpp Analog Supply Voltage 2.7 3.3 \%
Moo | g P Supp w0 | wa | WS
Alpp Analog Standby Current 2 HA Q\D/I?B : g.g\r/PD -1
AV Analog Input Voltage AVgq AVpp \Y
Reference Voltage
AVgrer Arern AVss v
Arerp 2.4 AVDD v
Rree AREF Input Resistance 10 30 kQ |T,=25°C
Ca Analog Input capacitance 10 pF | T,=25°C

Figure 4. Crystal Connection

C1

Cc2

T—D X1

C1Q

L—n X2

Note:  For operation with most standard crystals, no external components are needed on X1
and X2. It may be necessary to add external capacitors on X1 and X2 to ground in spe-
cial cases (max 10 pF). X1 and X2 may not be used to drive other circuits.

Table 3. Oscillator and Crystal Characteristics

Vpp = 2.7 10 3.3V, T, = -40° to +85°C

ATMEL

Symbol | Parameter Min Typ Max Unit
Cy1 Internal Capacitance (X1 - Vss) 10 pF
Cyz Internal Capacitance (X2 - Vss) 10 pF
C. Equivalent Load Capacitance (X1 - X2) 5 pF
DL Drive Level 50 uw

F Crystal Frequency 20 MHz
RS Crystal Series Resistance 40 Q
CSs Crystal Shunt Capacitance 6 pF

21
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Phase Lock Loop

Schematic Figure 5. PLL Filter Connection
FILT
R
Cc2
= |
VSS VSS
Parameters Table 4. PLL Filter Characteristics
Vpp = 2.7 10 3.3V, T, = -40° to +85°C
Symbol | Parameter Min Typ Max Unit
R Filter Resistor 100 Q
C1 Filter Capacitance 1 10 nF
Cc2 Filter Capacitance 2 2.2 nF

USB Connection

Schematic Figure 6. USB Connection
VBUS (XR—» To Power Supply

Russ
D+ | XK D+

p-|j———+—LJ -

RUSB
GND &%

Parameters Table 1. USB Termination Characteristics

Symbol Parameter Min Typ Max Unit
Ruse USB Termination Resistor 27 Q
In-system Programming
Schematic Figure 7. ISP Pull-down Connection

Gl @ I

RISP
VSS
Parameters Table 5. ISP Pull-Down Characteristics
Vpp = 2.7 10 3.3V, T, = -40° to +85°C
Symbol Parameter Min Typ Max Unit
Risp ISP Pull-Down Resistor 2.2 kQ
22 AT SO C 51 3 s
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Table 3. External 8-bit Bus Cycle — Data Write AC Timings
Vpp = 2.7 t0 3.3V, T, = -40° to +85°C

Variable Clock Variable Clock
Standard Mode X2 Mode
Symbol | Parameter Min Max Min Max Unit
Tciel | Clock Period 50 50 ns
Tia | ALE Pulse Width 2-Tee-15 Tele-15 ns
Tave | Address Valid to ALE Low | Tg ¢ -20 0.5T¢ ¢ -20 ns
Address hold after ALE
Tiiax Low TeLe-20 0.5T¢ ¢ -20 ns
Tuw. | ALE Low to WR Low 3Tce-30 1.5-T¢ c-30 ns
Twiwn | WR Pulse Width 6-Tclcl-25 3Tec-25 ns
Twhin | WR High to ALE High Tore-20 | Telet20 | 0.5:Tge-20 | 0.5-Tg o +20 ns
Tawe | Address Valid to WR Low 4T -30 2-TeLe-30 ns
Towwn | Data Valid to WR High 7Telel-20 3.5Tg 20 ns
Twhox | Data Hold after WR High | Teyc-15 0.5Tec-15 ns
Waveforms Figure 1. External 8-bit Bus Cycle — Data Read Waveforms
ALE
. Tin o
- T Tue . TrirH -l TRHLH
RD
‘TRLDV‘
Triaz—> = < Trrpz
<y T, <R
PO E— AT7:0 > — D7:0
T Data In
< AVRL Jr
< TAVDV >
P2 Al15:8 X

4173CS-USB-07/04
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Timings Table 8. SPI Interface Master AC Timing
Vpp = 2.7 t0 3.3V, T, = -40° to +85°C

Symbol Parameter Min Max Unit
Slave Mode

Tchen Clock Period 8 Tosc
Tehex Clock High Time 3.2 Tosc
Telex Clock Low Time 3.2 Tosc
Tsien Tsiel SS Low to Clock edge 200 ns
Twewr Tiven Input Data Valid to Clock Edge 100 ns
Teuxe Terix Input Data Hold after Clock Edge 100 ns
Terov, Terov Output Data Valid after Clock Edge 100 ns
Teroxs TcHox Output Data Hold Time after Clock Edge 0 ns
Tershr Tersh SS High after Clock Edge 0 ns
Twewr Tiven Input Data Valid to Clock Edge 100 ns
Teuxe Terix Input Data Hold after Clock Edge 100 ns
Tsiov SS Low to Output Data Valid 130 ns
Tshox Output Data Hold after SS High 130 ns
TsusL SS High to SS Low @

Tium Input Rise Time 2 us
TiiL Input Fall Time 2 us
ToLon Output Rise Time 100 ns
TonoL Output Fall Time 100 ns

Master Mode

Tchen Clock Period 4 Tosc
Tchex Clock High Time 16 Tosc
Telex Clock Low Time 1.6 Tosc
Twewr Tiven Input Data Valid to Clock Edge 50 ns
Teuxe Terix Input Data Hold after Clock Edge 50 ns
Terov, Terov Output Data Valid after Clock Edge 65 ns
TeLox: TcHox Output Data Hold Time after Clock Edge 0 ns
Tium Input Data Rise Time 2 us
TiiL Input Data Fall Time 2 us
ToLon Output Data Rise Time 50 ns
TonoL Output Data Fall Time 50 ns

Notes: 1. Value of this parameter depends on software.
2. Test conditions: capacitive load on all pins = 100 pF

28 AT 8O C 51 S 1
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Waveforms

Figure 5. SPI Slave Waveforms (SSCPHA = 0)
Ss
(input)

=

T
TSLCH CLSH

TSLCL TCHCH TCHSH TSHSL

>
’ i 3 >

SCK < < > »| [T cH
(SSCPOL =0) V \ /

A

(InpUt) TCHCX TCLCX

<< <€

SCK
(SSCPOL =1)
(input)

T
> |(—Tg50y > ‘4— cLov > > ‘<_TSHOX

| Towor
MISO N
(output) SLAVE MSB OUTX BIT6, XstaveLsBoutX 1 —
TIVCH TCHlX
Tvew | Tewx
|
MOSI
(input) MSB IN BIT 6 LSB IN {

Note: 1. Not Defined but generally the MSB of the character which has just been received.

Figure 6. SPI Slave Waveforms (SSCPHA = 1)

Ss1
(output) /

TCHCH

N
SCK < «—Teicn
(SSCPOL = 0) | "\ / \ /_
(output)
| \_

=

Y

TC HCX TCLCX ‘

sck S Tene

(SSCPOL =1)

(output) Tiven | Terix

Tiver | Tewix

3
Sl
(input) MSB IN BIT 6 LSB IN
T TeLox
cLov

> TCHOV > TCHOX
SO D X wmssout X BIT GNI X Lseour X PortD X
(0utput) ort Data ort Data

Note: 1. Not Defined but generally the LSB of the character which has just been received.

ATMEL 2
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MMC Interface

Definition of Symbols

ATMEL

Table 9. MMC Interface Timing Symbol Definitions

Signals
C Clock
D Data In
(0] Data Out

Conditions
H High
L Low
\Y, Valid
X No Longer Valid

Timings Table 10. MMC Interface AC Timings
Vpp = 2.710 3.3V, T, =-40 to +85°C, CL < 100pF (10 cards)
Symbol Parameter Min Max Unit
Tehen Clock Period 50 ns
Tehex Clock High Time 10 ns
Telex Clock Low Time 10 ns
Telcn Clock Rise Time 10 ns
TeheL Clock Fall Time 10 ns
Toven Input Data Valid to Clock High 3 ns
Tchpx Input Data Hold after Clock High 3 ns
Tchox Output Data Hold after Clock High 5 ns
Toven Output Data Valid to Clock High 5 ns
Waveforms Figure 10. MMC Input Output Waveforms
< Tchen -
TCHCX > | TCLCX >
MCLK T
TeheL—>1 = Tercn—>1 =
TCHIX ‘ TIVCH
'WDAT it 222K
MDAT Input
- Terox o Toven J
MCMD Output — "><“ —
MDAT Output
32 /A T SO C 51 32 s
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Audio Interface

Definition of Symbols

Table 11. Audio Interface Timing Symbol Definitions

Signals Conditions
C Clock H High
(0] Data Out L Low
S Data Select \Y, Valid
X No Longer Valid
Timings Table 12. Audio Interface AC timings
Vpp = 2.7 to 3.3V, T, = -40 to +85°C, CL < 30pF
Symbol Parameter Min Max Unit
Tenen Clock Period 325.5W ns
Tehex Clock High Time 30 ns
Telex Clock Low Time 30 ns
Telcn Clock Rise Time 10 ns
TeheL Clock Fall Time 10 ns
Telsy Clock Low to Select Valid 10 ns
Telov Clock Low to Data Valid 10 ns
Note:  32-bit format with Fs = 48 kHz.
Waveforms Figure 11. Audio Interface Waveforms
-< TCHCH >
TCHCX -< TCLCX >
DCLK o | \
TeheL—> = Teren—> =
TCLSV
DSEL Right Left
Telov

DDAT

4173CS-UsB-07/04
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Figure 13. Analog-to-Digital Converter Characteristics

Flash Memory

Definition of Symbols

Timings

4173CS-UsB-07/04

Offset Gain

Code Out Error Error

OSe Ge

1023

1022

1021

1020

1019

1018

Ideal Transfer Curve

Example of an Actual Transfer Curve

Center of a Step

J <& Integral Non-linearity (ILe)

>
1LSB
(Ideal)

10181019 1020 1021 1022 1023 1024

Table 14. Flash Memory Timing Symbol Definitions

» AVIN (LSBideal)

Signals Conditions
S IsP L Low
R RST \% Valid
B FBUSY flag X No Longer Valid

Table 15. Flash Memory AC Timing
Vpp = 2.7 to 3.3V, T, = -40° to +85°C

ATMEL

Symbol Parameter Min Typ Max Unit
Tsvre Input ISP Valid to RST Edge 50 ns
TrLsx Input ISP Hold after RST Edge 50 ns
TeHaL FLASH Internal Busy (Programming) Time 10 ms
Necy Number of Flash Write Cycles 100K Cycle
Teor Flash Data Retention Time 10 Year

35
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Waveforms Figure 14. Flash Memory — ISP Waveforms

RST \

TSVRL 5 TRLSX
TSP [1]]

Note: 1. ISP must be driven through a pull-down resistor (see Section “In-system Program-
ming”, page 22).

Figure 15. Flash Memory — Internal Busy Waveforms

FBUSY bit \
- TahaL o

External Clock Drive and Logic Level References

Definition of Symbols Table 16. External Clock Timing Symbol Definitions
Signals Conditions
C Clock H High
L Low
X No Longer Valid
Timings Table 17. External Clock AC Timings
Vpp = 2.7 t0 3.3V, T,= -40 to +85°C
Symbol Parameter Min Max Unit
TereL Clock Period 50 ns
Tchex High Time 10 ns
Telex Low Time 10 ns
Telcn Rise Time 3 ns
TeheL Fall Time 3 ns
Ter Cyclic Ratio in X2 Mode 40 60 %
Waveforms Figure 16. External Clock Waveform
Teren «—— Tehex
Vpp - 0.5 v
i «—— Teicex
0.45 v_7/\jIL \
Tehel < TereL >

36 AT89C5132
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Figure 17. AC Testing Input/Output Waveforms

INPUTS OUTPUTS
VDD = O.:

>< 0.7 VDD VlH m|n><
045V 0.3 Vpp V) max

Notes: 1. During AC testing, all inputs are driven at V -0.5V for a logic 1 and 0.45V for a logic 0.
2. Timing measurements are made on all outputs at V,,; min for a logic 1 and V,_ max for a logic 0.

Figure 18. Float Waveforms

Vioap + 0.1V Vo - 0.1V

V. 0ab > Timing Reference Points<:
Vioap - 0.1 oL+ 0.1V

Note:  For timing purposes, a port pin is no longer floating when a 100 mV change from load voltage occurs and begins to float when a
100 mV change from the loading Vou/Vo, level occurs with I /Iy = £20 mA.
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