PRELIMINARY DATA SHEET

NEC MOS INTEGRATED CIRCUIT
MPD82821

2-PORT 25M ATM PHY LSI

DESCRIPTION

The pPD82821 is an ATM physical layer LSI IC that complies with ATM25 (25.6 Mbps) and which
supports TC sublayer and PMD sublayer functions. Interfacing with the ATM layer and AAL layer LSl is
implemented at UTOPIA Level 2.

FEATURES

* Provides a 25.6-Mbps ATM PHY (PMD & TC) function for two ports
e Conforms to the ATM Forum PHY interface specifications (af-phy-0040.000 November 1995).
e UTOPIA Level 2 V1.0 (af-phy-0039.000 June 1995: max. 8 bits/40 MHz) interface
» Direct Status Indication support for each of the two ATM25 Ports
e Three-cell built-in transmit/receive FIFOs for each circuit
e PMD sublayer functions:
(a) Built-in clock recovery.
(b) Built-in equalizer.
e TC sublayer functions:
(a) NRZI encoder/decoder.
(b) Command byte insertion/detection.
(c) 4B/5B encoder/decoder.
(d) Cell scrambler/descrambler.
(e) HEC generation/verification.
e CPU interface: Intel or Motorola can be selected.
e Supports STP and UTP (Categories 3, 4, 5).
e Loopback function: available in the PMD and ATM layers.
e Operation And Maintenance (OAM) functions: Input failure detection, HEC error detection and 4B/5B
code error detection.
e Test function: Supports JTAG.
e 5V tolerant buffers on all pins with Receive Buffers
* Power supply voltage: 3.3V + 5 %.

ORDERING INFORMATION

Part Number Package
pPD82821GJ-031-3ED | 120-pin plastic QFP (fine pitch) (20 x 20 mm)

Remark: This document indicates active low pins in the format of “xxx_B” (_B after the pin name).

The information in this document is subject to change without notice.

Document No. A14820EE1V1DS00
Date Published : November 2000 © NEC Corporation 2000

Printed in Germany
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Block Diagram
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uPD82821 NEC
Pin Layout
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Pin Configuration

120-pin plastic QFP (fine pitch) (20 x 20 mm)
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ADDRO-ADDRS5

AGND
AVDD

BUSMODE
CG

DATAO-DATA7
DGND
DS_B/RD_B

DTACK_B/RDY_B

DVDD
IC
RCLKO- RCLK1

RDATAO- RDATA1

TCLKO-TCLK1

TDATAO- TDATA 1

INT_B

JCK
JDI

JDO
JMS

JRST_B
RDINO-RDINA1
RDIPO-RDIP1
RESET_B
RW_B/WR_B

: Receive Data
: Transmit Clock

: Transmit Data
. Interrupt

: JTAG Test Clock
: JTAG Test Data Input

: JTAG Test Data Output
: JTAG Test Mode Select

: JTAG Test Reset

: Receive Data Input Negative
: Receive Data Input Positive
: Reset

: Read Write/Write

Pin Names
: Address RxADDRO-
: Analog Ground RxADDR4
: Analog Supply Voltage RxCLAVO-
RxCLAV1
: Bus Mode RxCLK
: Connect GND RxDATAO-
RxDATA7
: Data RxENB_B
: Digital Ground RxSOC
: Data Strove/Read
: Data Acknowledge/Ready SEL_B
: Digital Supply Voltage SIN
: Internal Connect SOuUT
: Receive Clock TCLOCK

TDONO-TDONT1
TDOPO-TDOP1

TxADDRO-4

TxCLAVO-
TxCLAVA1
TxCLK

TxDATAO-
TxDATA7
TxENB_B

TxSOC

Preliminary Data Sheet

: Receive Address

: Receive Cell Available

': Receive Data Clock
.- Receive Data

': Receive Enable
.- Receive Start Address of

ATM Cell

: Chip Select (CPU Interface)

: Signal In (X_8 timebase in)

: Signal Out (X_8 timebase out)
: Transmit Clock

: Transmit Data Output

Negative

: Transmit Data Output

Positive

: Transmit Address
: Transmit Cell Available

: Transmit Data Clock
: Transmit Data

: Transmit Enable
: Transmit Start Address of

ATM Cell



NEC pPD82821

Table of Contents

o Yo 11T ' o 1
[ 7= ] o1 o o Ot 1
== T = 1
System Configuration Example (Aplication) .......c.ccccceeminismmincsmninss s s s 2
(=7 1 Yo 10 1=V | - T o 3
TN o T 4
Pin ConfigUuIration ... s s s e e mmn e ann e 5
10T V= T3 = 6
I T T T £ 10
R T & 11 g U o o 10
1.2 UTP/STP INTErfacCe ....cciiiiirimriiiiiimmrriisssssis s sssssssss s ssssssss s s s sssssssss s s esssssmss s s snsssssnsssesnsssan 11
1.3 UTOPIA INTEITACE ..coeeeeeceeceeeiesssemne s s essssssmse s esssssssse s s sesssssmse s s sessssnmssssssssssnnessesssssnnnsnseenssnnns 12
T S 0 L | 41 (= - o= S 13
R T O 1 1 5 =T T T 14
1.6 Handling UNUSEd PiNS ......cciiiiiiiimriiiniesss s snsssssss s ssssss s s ssssss s s ssssss s s snssssnnes 15
1.7 Pin Conditions at RESEt ......cccceeccemirirssrsecrrsirsssssre s s ssssssss e s sessssssse e s e s sssssmseseesssssnsensenssses 16
IR T 0 o |41 1= - o= 17
1.8.1 Write Operation (Intel Mode, BUSMODE = 1) .......ccccciiiimmmnnmnrinmsssssssssssass s ssssmsseas 17
1.8.2 Read Operation (Intel Mode, BUSMODE = 1) ....cccccocmmirmrinimsinsssssssms s ssssmssssssmssssas 18
1.8.3 Write Operation (Motorola Mode, BUSMODE = 0) ........cccccmrrmsnsmmmrrmmsssnmssssssssssnssssssnses 20
1.8.4 Read Operation (Motorola Mode, BUSMODE = 0).........cccrurmmrissmmmmsssssssssmsssssssssssansess 22
I T U 0T o N [ =T - Vo S 24
I 00 T 28
2. Electrical CharacteriStiCs .........cccrrrrrresrrrrrsssssserrrrsssssssse s sssssssss e s s sssssssmsessesssssnnessesssssnnnnssennns 29
BT o o €= e T T = T o ' 32
4.Recommended Soldering Conditions .........cccucemmirmsminssmmnnss s sass s 33

Preliminary Data Sheet



pPD82821 NEC

List of Figures

Figure 1-1: CPU Interface Write Operation (BUSMODE = 1) ......cccccurimmmirmrinsmssscssssssamsssans 18
Figure 1-2: CPU Interface Read Operation (BUSMODE = 1) .......cccoccmmrinnrsmmmrnnnssmmsssssssnmenns 19
Figure 1-3: CPU Interface Write Operation (BUSMODE = 0) ........cccccmrirsmmmrrsssssmmsssssssssmnens 21
Figure 1-4: CPU Interface Read Operation (BUSMODE = 0) ........cccuarmmrsrsmmrisssmsssssnsssssmsessans 23
Figure 1-5: TXCLK or RXCLK TimiNg = 1 ... isemss s s ssmss s ssmss s s smmms s 26
Figure 1-6: TXCLK or RXCLK TimiNg = 2 .....oiiiiiiemmrrnisemsss s s s sssmss s s ssmsss s 26
Figure 1-7: Input Signal Setup TimiNg ......ccccucimriiirmmiiirrres s ssssnssnans 26
Figure 1-8: Input Signal Hold Timing ......ccccrrirmrminrmeminssmnsss s s s s ssss s ssssssssnns 26
Figure 1-9: Output Delay Time = 1 ... s s 27
Figure 1-10: Output Delay Time = 2 ......oiiiiiiiiir s ssss s s sms s e mns s snsnns 27
Figure 1-11: SIN and SOUT TimMiNGS ...cceririmermrsnrsmissnsrssssssnsssssssssnssssssssssssssssssssssassssssassnsssssans 28
Figure 1-12: RESET_B TimMiNg ..c.ccoceriismrrisnsnrissssisssssssssssssssssssssssssssss sssssssssssssssassmsssssanssnssnns 28
Figure 2-1: AC Test I/O Waveform .......cocineiiimninessissmsssssss s s s ssss sssssms s sssssnssnes 30
Figure 2-2: TCLOCK INPUL .....ooiiiimiiriiemms s issmmn s s s ssmms s s smms s s mmm s s s mmnn s 31
Figure 3-1: Package Drawing .........ccccocrriimmmmrinsssmsssisssssssssssssssssss s ssssssnssssssssssssssssssssssnnses 32

Preliminary Data Sheet



NEC pPD82821

List of Tables

Table 1-1: POWET SUPPIY - s s s s sms s s s s sams e mn s s mn s e s n e 10
Table 1-2: UTP/STP INtErface ......cccocciiiiiiiemrriissmms s s s s s ssmss s s ssmms s s s ssmmsn s 11
Table 1-3: UTOPIA INtErface ......cccccccrriiriireirrirnsssses s sssssssssss s sssssssss s s s ssmss s ssssssmmss s s ssssssmmss s 12
Table 1-4: CPU INTEIfacCe .....ccccvreereeeeerrressssssrerrssssssssesssssssssmssssssssssnnesssesssssmsssnesssssnmnnsesssssnmnnnnes 13
LI Lo (=T Bt 011 =Y o T 14
Table 1-6: Handling UNUSEd PiNS ........oociiiimmiinieinrisnsssssssssssss s sssssss s s ssmssssssssssmssssas 15
Table 1-7: Pin Conditions at RESEet .........ccccccrriiicieerrrrssceceer s ssssscme s s smme e e s smms e e e e s smmmnnneas 16
Table 1-8: Write operation (When BUSMODE = 1) .....ccccocccmmmmmmmmmimmisiesssssssssssssssssssssessssssssenns 17
Table 1-9: Read operation (when BUSMODE = 1) ......cccccoccmmmmmmimmiiiisiesssssssssssssssssssssesssssssseens 19
Table 1-10: Write operation (When BUSMODE = 0).......cccurmrissmsmmssnsssssssssssssssssssmsssssnssssssnes 20
Table 1-11: Read operation (when BUSMODE = 0).......ccccccscmmmmmmmmmmmmimsisssssssssssssssssssmssmsssssenns 22
Table 1-12: TraNSMISSION .....cciiiiiiirmrrriiimrr s s s me s s s mmn e e s e a s ammn e n s 24
LI Lo L= T e e 2 1= 7= o1 T 25
LI Lo L= T e 7 0 o 1= 28
Table 2-1: Absolute Maximum Ratings .......cccciiimmniinnimnnr s e 29
Table 2-2: Recommended Operating Conditions ... 29
Table 2-3: DC CharacteristiCs ........cccoiiiiirmrrinisr s s s 30
B IE=1 o] (=302 S 0= T Y- T | = o o =S 30
Table 2-5: TCLOCK .....cocccccceerriesssssmrerrrsssssssssrssssssssmessesssssssssssessssssnsssessssssnmensesssssnnmnnnessssannnnnnes 31

Preliminary Data Sheet



10

uPD82821

NEC

1. PIN FUNCTIONS

1.1 Power Supply

Table 1-1: Power Supply

Pin name Pin No. 1/0 Function
AVDD ?‘1‘59?1 37’ 102,109, 114, - +3.3-volt power input for analog section
DvDD ;22?180 42,61, 66,76, 90, - +3.3-volt power input for digital section
93, 95, 98, 101, 105, 106, i . .
AGND 110, 113, 116, 118 Ground input for analog section
DGND 15,21, 31, 43, 52,54 60, 67, - Ground input for digital section

75,91,120

Caution:

In PC board layout, connect AGND and DGND to the same, wide plane.
In PC board layout, connect AVob and DVpbpb to the same, wide plane.
For details, refer to yPD82821 User’s Manual.

Preliminary Data Sheet
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1.2 UTP/STP Interface

Table 1-2: UTP/STP Interface

Pin name Pin No. I/0 Function
Receive data input from port #0 (positive)
RDIPO 104 | ) ]
(Balanced analog signal input)
RDINO 103 | Receive data input Trom Port #0 (negative)
(Balanced analog signal input)
Transmit data output to port #0 (positive)
TDOPO 100 0]
(Balanced analog signal output)
TDONO 99 0 Transmit data outpgt to port #0 (negative)
(Balanced analog signal output)
Receive data input from port #1 (positive)
RDIP1 107 | ) )
(Balanced analog signal input)
RDINT 108 | Receive data input Trom Por’( #1 (negative)
(Balanced analog signal input)
TDOP1 111 0 Transmit data outpgt to port #1 (positive)
(Balanced analog signal output)
TDON/ 112 0 Transmit data outpgt to port #1 (negative)
(Balanced analog signal output)

Preliminary Data Sheet
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1.3 UTOPIA Interface

Table 1-3: UTOPIA Interface

Pin name Pin No. I/0 Function
RXDATAO |29, 28, 27, 26, 25, O These pins represent an 8-bit data bus that outputs the receive
RXDATA7 (3-state | data to an ATM layer device. The data is output at the rising
24,28,22 output) | edge of RXCLK.
RXCLK 32 | This pin supplies the clock signal for the receive data which is

output to an ATM layer device.

o) This output indicates to the ATM layer device the position of the
RXSOC 33 (3-state | first byte of a receive cell. RXSOC is set to 1 along with the first
output) | data byte of a cell on the RXDATAO-7 bus.

This pin inputs an enable signal for RXDATAO-RXDATA7 and

RXENB_B (34 | RXSOC. When the signal is set to 0, the outputs from
RXDATAO0-RXDATA7 and RXSOC are enabled.
RXADDRO - These input pins carry the address of PD82821 s PHY RX-

39, 38, 37, 36, 35 |

RXADDR4 Port which status is being polling.
0 These pins output receive cell available signals. When
RXCLAVO0- 41 40 PD82821 has a complete cell for output, it asserts
RXCLAV1 ’ (3-state | gy ) AV0/1 high to indicate that RX cells in the corresponding
output) port0 or port1 are available for transfer to ATM layer device.
TXDATAO - |51, 50, 49, 48, 47, These pins represent an 8-bit data bus that inputs the transmit
TXDATA7 | data from an ATM layer device. The data is input at the rising
46, 45, 44 edge of TXCLK.

This pin supplies clock signals for the transmit data from an

TXCLK 53 l ATM layer device.

This input indicates the position of the first byte of a transmit
TXSOC 55 | cell, which is input from an ATM layer device. TXSOC is set to
1 along with the first data byte of a cell on the TXDATAO-7 bus.

This pin inputs a transmission enable signal. The signal
indicates whether an ATM layer device outputs valid transmit
data to TXDATAO to TXDATA7. When valid data is output, the
signal is set to 0. Otherwise, the signal is setto 1.

TXADDRO - 63, 62, 59, 58, 57 | These input pins carry the address of PD82821 s PHY TX-Port

TXENB_B |56 |

TXADDR4 which status is being polling.

0 These pins output transmit cell available signals. When
TXCLAVO- 65. 64 3-stat PD82821 can accept a complete transmit cell, it asserts
TXCLAV1 ’ (3-state | 1351 Avo/1 high to indicate that TX cells can be transfer to it s

outpul) | 5 rresponding portO or port! by an ATM layer device.

Preliminary Data Sheet
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1.4 CPU Interface

Table 1-4: CPU Interface

Pin name

Pin No.

I/0

Function

BUSMODE

89

This pin selects the operating mode of the CPU interface.
0: <DS_B, RW_B, DTACK_B> style (Motorola compatible)
1: <RD_B, WR_B, RDY_B> style (Intel compatible)

DATAO - DATA7

77,
71,

74,73,72,
70, 69, 68

I/0

These pins transfer data (8 bits) between the CPU and
internal registers. DATA7 corresponds to the most
significant bit.

ADDRO-ADDR5

83,
79,

82, 81, 80,
78

These pins set the address (6 bits) of an internal register.

SEL_B

84

This pin enables or disables register accesses. When set
to 0, access is enabled.

DS_B/WR_B

e When BUSMODE is set to 0, the input of this pin functions
as a data strobe (DS_B) signal of the Motorola compatible
interface.

In a read cycle: DS_B, when setto 0, enables read data.
In a write cycle: DS_B, when set to 0, functions as a write
data strobe signal.

e When BUSMODE is set to 1, the input of this pin functions
as a write instruction of the Intel-compatible interface.
WR_B, when set to 0, functions as a write instruction.

RW_B/RD_B

e When BUSMODE is set to 0, the input of this pin functions
as a read/write control (RW_B) signal of the Motorola
compatible Interface.

0: Write cycle
1: Read cycle

e When BUSMODE is set to 1, the input of this pin functions
as a read instruction of the Intel-compatible interface

(RD_B).

DTACK_B
/RDY_B

87

(0]

(3-state
output)

e When BUSMODE is set to 0, the output of this pin
functions as an acknowledge signal (DTACK_B) of the
Motorola compatible interface.

The signal indicates whether data transmission on the data
bus has been completed. If so, DTACK_B is driven to 0.

e When BUSMODE is set to 1, the output of this pin
functions as a ready signal (RDY_B) of the Intel
compatible interface.

The signal indicates whether data transmission on the data
bus has been completed. If so, RDY_B is driven to 0.

INT_B

88

The output of this pin informs the CPU that an interrupt
source has been detected.

Preliminary Data Sheet
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1.5 Other Pins

Table 1-5: Other Pins

Pin name | Pin No. I/0 Function
JDI 10 | This pin functions as a JTAG test data input.
JDO 11 o) This pin functions as a JTAG test data output.
JCK 12 | This pin functions as a clock input for the JTAG test.
JMS 13 | This pin functions as a JTAG test mode input.
JRST_B 14 | This pin inputs the JTAG test reset signal.
|
SIN 18 (with pull- This pin functions as the X_8 command transmission timing
down |Input.
resistor)
SOuUT 19 0] This pin functions as the X_8 command reception timing output.
TCLOCK (16 I This pin supplies a transmit clock (32 MHz).
RESET_B |17 | This pin inputs the signal to reset the entire chip.
IC 2 3 g S - Internally connected, please leave open.

Preliminary Data Sheet
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1.6 Handling Unused Pins

Table 1-6: Handling Unused Pins

Pin Name Input/Output Recommended connection for unused pins
RDIPO-RDIP1  |Input pull-up through 1kQ the resistor
RDINO-RDIN1  |Input pull-down through 1kQ the resistor
TDOPO-TDOP1 |Output open
TDONO-TDON1 [Output open
JDI Input pull-up through resistor
JDO Output open
JCK Input pull-up through resistor
JMS Input pull-up through resistor
JRST_B Input pull-down through resistor
SIN Input (with pull-down resistor) |open
SOUT Output open

Preliminary Data Sheet
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1.7 Pin Conditions at Reset

Table 1-7: Pin Conditions at Reset

Pin Name Input/Output | Pin conditions while reset
TDOPO-TDOP1 Output Unknown
TDONO-TDON1 Output Unknown
RXDATAO0-RXDATA? |Output (3-state) [Hi-Z
RXSOC Output (3-state) [Hi-Z
RXCLAVO0- RXCLAV1 |Output (3-state) [Hi-Z
TXCLAVO- TXCLAV1 |Output (3-state) |Hi-z
DATAO-DATA7 Input/Output Hi-Z
DTACK_B/RDY_B  |Output High-Z
INT_B Output High
JDO Output Unknown
SOuUT Output Low

Preliminary Data Sheet
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1.8 CPU Interface

1.8.1 Write Operation (Intel Mode, BUSMODE = 1)

a) States of Write operation access:
M(aster) = CPU or ATM SAR Device
S(lave) = uPD82821 or uyPD82387

b) Write operation in detail:

a b~ WO =

. M applies valid ADDRO0-5
. M selects Slave by SEL_B = ‘0’
. M indicates write operation with WR_B = ‘0’ while RD_B = ‘1’
. S processes write operation; indicates ‘Ready for Write’ by asserting RDY_B = ‘0’
. If RDY_B = ‘0’ M finishes write operation by driving the valid DATAO-7 and de-assertion

of WR_B (data is written with the rising edge of WR_B)

Note: The handshake signal RDY_B needs NOT to be used. If itis NOT used, the Master can de-assert
the WR_B signal after a specified minimal time (check values with * in the table bellow), instead

of waiting for RDY_B.

BUT this decreases the CPU interface access time up to 300% (compared to the case in which
RDY_B is used for handshaking)!

(1) Write operation (when BUSMODE = 1)

*

Table 1-8: Write operation (when BUSMODE = 1)

Parameter Symbol Conditions MIN. | TYP. | MAX. [ Unit

ADDR setup time

t2-1 7 - - ns
(referred to WR_BJ)
SEL_B setup time

t2-2 5 - - ns
(referred to WR_BJ)
WR_B pulse width t2-3 120* — - ns
DATA setup time

t2-4 7 - - ns
(referred to WR_BT)
ADDR/DATA hold time

t2-5 0 - - ns
(referred to WR_BT)
RDY_B valid time

12-6 - - 10 ns
(referred to WR_BJ)
RDY_B invalid/tri-state time

t2-7 - - 10 ns
(referred to WR_BT)
SEL_B hold time (referred
to WR_BT) 12-8 0 - R

Preliminary Data Sheet

Only if the handshake signal RDY_B is NOT used. See “States of Write operation” for more
information.
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CPU Interface Write Operation (BUSMODE = 1)

Figure 1-1: CPU Interface Write Operation (BUSMODE = 1)

ADDRO-
ADDR5

t2-1 t2-5

SEL B

t2-4

DATAO-
DATA7

t2-2 t2-3

WR_B

t2-8

RD_B t2-6

t2-7
|-
RDY_B \—Jli

1.8.2 Read Operation (Intel Mode, BUSMODE = 1)

a) States of Read operation access:
M(aster) = CPU or ATM SAR Device
S(lave) = pPD82821 or yPD82387

b) Read operation in detail:

1. M applies valid ADDRO-5

2. M selects Slave by SEL_B = ‘0’

3. M indicates read operation with WR_B = ‘1’ while RD_B = ‘0’

4. S processes read operation and indicates ‘Ready for Read’ by RDY_B = ‘0’ when it
drives the valid DATAOQ-7 on the bus.

5. 1f RDY_B = ‘0’ M finishes read operation by fetching the valid DATAO-7 and de-assertion
of RD_B (data is read with the rising edge of RD_B).
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(2) Read operation (when BUSMODE = 1)

Table 1-9: Read operation (when BUSMODE = 1)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit

ADDR setup time
(referred to RD_BJ)

SEL_B setup time

t2-10 7 - - ns

(referred to RD_BJ) te-11 5 - - ns
RD_B pulse width t2-12 120* - — ns
DATA fixed time

(referred to RDY_Bl) | 2713 - - 8 | ns
ADDR hold time

(referred to RD_BT) 14 0 - - ns
RDY_B valid time 2-15 B B 10 ns

(referred to RD_BJ)

RD_B de-assert to
RDY_B tri-state t2-16 — — 10 ns
(referred to RD_BT)

SEL_B hold time
(referred to RD_B)

RD_B de-assert to
Data tri-state t2-18 — — 10 ns
(referred to RD_BT)

RD_B assert to
Data valid t2-19 - - 96* ns
(referred to RD_BJ)

t2-17 0 - - Ns

*  Only if the handshake signal RDY_B is NOT used. See “States of Read operation” for more
information.

CPU Interface Read Operation (BUSMODE = 1)

Figure 1-2: CPU Interface Read Operation (BUSMODE = 1)

ADDRO-
ADDR5
t2-10 o 214
SEL_B
2-11 t2-18
DATAO-
DATA7
t2-13
t2-12
RD_B
t2-17
WR_B
t2-15 1216
RDY_B —
t2-19
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1.8.3 Write Operation (Motorola Mode, BUSMODE = 0)

a) States of Write operation access:
M(aster) = CPU or ATM SAR
S(lave) = pyPD82821 or yPD82387

b) Write operation in detail:
1. M applies valid ADDRO-5
2. M selects Slave by SEL_B = ‘0’
3. M indicates write operation with RW_B = ‘0’
4. S processes write operation; indicates ‘Ready for Write’ by asserting DTACK_B = ‘0’
5. 1f DTACK_B = ‘0’ M finishes write operation by driving the valid DATAO0-7 and de-
assertion of RW_B (data is written with the rising edge of RW_B)

Note: The handshake signal DTACK_B needs NOT to be used. Ifitis NOT used, the Master can de-assert
the WR_B signal after a specified minimal time (check values with * in the table bellow), instead
of waiting for DTACK_B.

BUT this decreases the CPU interface access time up to 300% (compared to the case in which
DTACK_B is used for handshaking)!

(3) Write operation (when BUSMODE = 0)

Table 1-10: Write operation (when BUSMODE = 0)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit

ADDR setup time

t2-1 7 - - ns
(referred to DS_BJ)
SEL_B or RW_B setup time

t2-2 5 - - ns
(referred to DS_BJ)
DS_B pulse width t2-3 120" - - ns
DATA setup time

t2-4 7 - - ns
(referred to DS_BT)
ADDR/DATA hold time

t2-5 0 - - ns
(referred to DS_BT)
DTACK_B valid time

t2-6 - - 8 ns
(referred to DS_BJ)
DTACK_B invalid/tri-state
time (referred to DS_BT) 27 - - 10 ns
SEL_B or RW_B hold time

t2-8 0 - - ns
(referred to DS_BT)

*  CPU Interface Write Operation (BUSMODE = 0)
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CPU Interface Write Operation (BUSMODE = 0)

Figure 1-3: CPU Interface Write Operation (BUSMODE = 0)

ADDRO-
ADDRS

t2-1 t2-5

SEL_B

t2-4

DATAO-
DATA7

t2-2 t2-3

DS_B

t2-8

RW_B to-6

t2-7
|
DTACK_B \J
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1.8.4 Read Operation (Motorola Mode, BUSMODE = 0)

a) States of Read operation access:
M(aster) = CPU or ATM SAR Device
S(lave) = uPD82821 or uyPD82387

b) Read operation in detail:

1. M applies valid ADDRO0-5
2. M selects Slave by SEL_B = ‘0’
3. M indicates read operation with RW_B = ‘1’

4. S processes read operation; indicates ‘Ready for Read’ by asserting DTACK_B = ‘0’

when it drives the valid DATAO-7 on the bus.

5. 1f RDY_B = ‘0’ M finishes read operation by fetching the valid DATAO-7 and de-assertion
of RW_B (data is read with the rising edge of RW_B)

(4) Read operation (when BUSMODE = 0)

*

Note: The handshake signal DTACK_B needs NOT to be used. Ifitis NOT used, the Master can de-assert
the RW_B signal after a specified minimal time (check values with * in the table bellow), instead

Table 1-11: Read operation (when BUSMODE = 0)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit

ADDR setup time

t2-10 7 - - ns
(referred to DS_BJ)
SEL_B or RW_B setup time

t2-11 5 - - ns
(referred to DS_BJ)
DS_B pulse width t2-12 120" — - ns
DATA fixed time

12-13 - - 8 ns
(referred to DTACK_BJ)
ADDR hold time

t2-14 0 - - ns
(referred to DS_BT)
DTACK_B valid time

t2-15 - - 10 ns
(referred to DS_BJ)
DS_B deassert to DTACK_B
tri-state (referred to DS_BT) 12-16 - - 10 ns
SEL_B or RW_B hold time

t2-17 0 - - ns
(referred to DS_BT)
DS_B deassert to DATA tri-
state (referred to DS_BT) 1218 - - 10 ns
DS_B assert to DATA valid

t2-19 — — 96* ns
(referred to DS_BJ)

CPU Interface Read Operation (BUSMODE = 0)

of waiting for DTACK_B.

BUT this decreases the CPU interface access time up to 300% (compared to the case in which

DTACK_B is used for handshaking)!
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CPU Interface Read Operation (BUSMODE = 0)

Figure 1-4: CPU Interface Read Operation (BUSMODE = 0)
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1.9 UTOPIA Interface

(1) Transmission

Table 1-12: Transmission

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
TxCLK frequency t3-1 0 - 40 MHz
TxCLK duty cycle t3-2 40 - 60 %
TxCLK jitter (peak to peak) t3-3 - - 5 %

TXCLK rise time t3.4 | Measurementof 10to | | _ 3 | ns
90 % transition time

. Measurement of 10 to
TxCLK fall time t3-5 90 % transition time - - 3 ns

TxDATA[7:0], TxSOC,
TxENB_B, or TXADDR[4:0] t3-6 8 - - ns
setup time

TxDATA[7:0], TxSOC,
TxENB_B, or TxADDR[4:0] t3-7 1 - - ns
hold time

TxCLAV[1..0] setup time
(referred to TXCLKT)

TxCLAYV hold time
(referred to TXCLKT)

TxCLAV high-impedance
setup time t3-9 10 - - ns
(referred to TXCLKT)

TxCLAV low-impedance
delay time 13-10 2 - - ns
(referred to TXCLKT)

3-8 10 - - ns

t3-11 2 - - ns
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(2) Reception

Table 1-13: Reception

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
RxCLK frequency t3-12 0 - 40 MHz
RxCLK duty cycle t3-13 40 - 60 %
RxCLK jitter (peak to peak) 13-14 - - 5 %
RXCLK rise time ta-15 | Measurementof10to | | | 5 | pg

90 % transition time

. Measurement of 10 to
RxCLK fall time t3-16 90 % transition time - - 3 ns

RXENB_B or RxADDR[4:0]

Setup time 18-17 8 - - ns
RxENB_B or RXADDR[4:0] 13-18 1 B B ns
Hold time

RxDATA[7:0], RxSOC or

RxCLAV[1..0] setup time t3-19 10 - - ns

(referred to RxCLKT)

RxDATA[7:0], RxSOC or
RxCLAV[1..0] hold time 13-22 2 - - ns
(referred to RxCLKT)

RxDATA[7:0], RxSOC or
RxCLAVO[1..0] high-

impedance setup time t3-20 10 - - ns
(referred to RXCLKT)

RxDATA[7:0], RxSOC or

RxCLAV[1..0] high- 13-21 » B ) N

impedance hold time
(referred to RxCLKT)
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Figure 1-5: TxCLK or RxCLK Timing - 1

13-3, 13-4
cycle
TxCLK/RxCLK
t3-2, t3-13 (min.)
t3-2, t3-13 (max.) max. max.
2.5% 2.5%
t3-1, t3-12 = 1/cycle
Figure 1-6: TxCLK or RxCLK Timing - 2
TxCLK/RxCLK

TxCLK, RxCLK

TxDATA[7:0], TxSOC,
TxENB_B, TXxADDR[4:0],
RxENB_B, RxADDR[4:0]

TxCLK, RxCLK

TxDATA[7:0], TxSOC, TXE,
NB_B, TxADDR[4:0],
RXENB_B, RxADDR[4:0]
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| | 13-4,13-5

| |_t3-5,13-6

Figure 1-7: Input Signal Setup Timing

t3-6, t3-7

Figure 1-8: Input Signal Hold Timing

Rk

t3-7, t3-8
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Figure 1-9: Output Delay Time - 1

TxCLK, RxCLK

TxCLAVI[1..0], Hi-Z
RxDATA[7:0],——————— 7 T _<'<

RxSOC, RxCLAV

t3-10, t3-21 3-8, t3-19

Figure 1-10: Output Delay Time - 2
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\ \
\
TXCLAV, 3 e |
)
\ \
\

|
|
RxDATA[7:0], |
RxSOC, RXCLAV ‘ |
L t3-11, 13-22 | 13-9,13-20
| | |
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1.10 Others
Table 1-14: Others
Parameter Symbol Conditions MIN. | TYP. | MAX. Unit
SIN pulse width t5-1 11 _ B TCLOCK
clock
SOUT pulse width t5-2 _ 15 B TCLOCK
clock
RESET_B pulse width t5-3 50 - - ns

Figure 1-11: SIN and SOUT Timings

annhnnnnhiniiphih

11 clocks

t5-1 11 clocks or more

Y
_ Pl

t5-2 15 clocks

Figure 1-12: RESET_B Timing

RESET_B

t5-3 50 ns or more _

Preliminary Data Sheet




NEC pPD82821

2. ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Table 2-1: Absolute Maximum Ratings

Parameter Symbol Conditions Rating Unit
Power supply voltage VDD -0.5t0 +4.6 \Y
Input voltage Vi -0.5t0 +6.6 \
Output voltage Vo -0.5t0 +6.6 \"

lo1 Note 1 10 mA
Output current

o2 Note 2 30 mA
Storage temperature TsTG -65 to +150 °C

Caution:  Absolute maximum ratings are rated values beyond which physical damage will be
caused to the product; if the rated value of any of the parameters in the above table
is exceeded, even momentarily, the quality of the product may deteriorate. Always use
the product within its rated values.

Notes: 1. Applies to pins JDO and SOUT.
2. Applies to pins RxDATA0-RxDATA7, RxSOC, RxCLAV0-RxCLAV1, TxCLAVO-TxCLAV1,

INT_B, DTACK_B/RDY_B, and DATAO-DATA?.

Recommended Operating Conditions

Table 2-2: Recommended Operating Conditions

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Power supply voltage VDD 3';3 3.3 3.465 \Y
High-level input voltage VIH 2.0 - 5.5 Vv
Low-level input voltage ViL 0 - 0.8 \"
Operating ambient temperature TA -40 - +85 °C
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DC Characteristics (Ta = -40 to +85 °C, Vbb = 3.3 V =+ 5 %)

Table 2-3: DC Characteristics

Parameter Symbol Conditions MIN. TYP. | MAX. | Unit

Input leakage current I Vi = VDD or GND - - 2 HA

loH1 | VoH=2.4V "' -3.0 - - mA
High-level output current oo s

loH2 | Von=24V ¢ -8.0 - - mA

o1 | voL=0.4yV """ 3.0 - - mA
Low-level output current

o2 | voL=04 YV "oe? 9.0 - - mA
High-level output voltage VoH IoH =0 mA VDD - 0.2 - - \Y
Low-level output voltage VoL loL=0mA - - 0.1 Vv
Supply current IbD In operation - 105 280 mA

Notes: 1. Applies to pins JDO and SOUT.
2. Applies to pins RxDATA0-RxDATA7, RxSOC, RxCLAVO0-RxCLAV1, TxCLAVO-TxCLAV1,
INT_B, DTACK_B/RDY_B, and DATAO-DATA?.

Capacitance

Table 2-4: Capacitance

Parameter Symbol Conditions MIN. TYP. | MAX. Unit
Input capacitance Ci Frequency = 1 MHz - 10 20 pF
Output capacitance Co Frequency = 1 MHz - 10 20 pF
I/O capacitance Cio Frequency = 1 MHz - 10 20 pF

Figure 2-1: AC Test I/O Waveform

VDD

0.5VDD Test points

ov
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AC Characteristics (TA =-40 to +85 °C, Vbb = 3.3 V = 5 %)

TCLOCK
Table 2-5: TCLOCK

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
TCLOCK frequency t1-1 - 32 - MHz
TCLOCK duty t1-2 40 - 60 %
TCLOCK frequency accuracy t1-3 - - 100 ppm

s Measurement of 10 to
TCLOCK rise time t1-4 90 % transition time - - 5 ns
TCLOCK fall time t1-5 | Measurementof 10 to - 5 | ns
90 % transition time

Figure 2-2: TCLOCK Input

11-3
cycle

TCLOCK

t1-2 (min.)

t1-2 (max.)
t1-1 = 1/cycle

TCLOCK

H-d_| | t1-5
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3. PACKAGE DRAWING

120 PIN PLASTIC QFP (FINE PITCH) ([720)

Figure 3-1: Package Drawing
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NOTE

Each lead centerline is located within 0.10 mm (0.004 inch) of
its true position (T.P.) at maximum material condition.

32
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detail of lead end

ITEM MILLIMETERS INCHES

A 22.020.2 0.866=0.008
+0.009
B 20.0£0.2 0.787+3:992
+0.009
c 20.0£0.2 0.787+3:992
D 22.0+0.2 0.866+0.008
F 2.75 0.108
G 2.75 0.108
+0.05
H 0.22*3:0%  0.009:0.002
| 0.10 0.004
J 0.5 (T.P.) 0.020 (T.P.)
+0.009
K 1.0£0.2 0.039+3-998
+0.008
L 0.5:0.2 0.020+3-998
+0.03 +0.001
M 0.1725:07 0.00725'603
N 0.10 0.004
P 2.7 0.106
Q 0.125:0.075  0.005+0.003
R 5 =5 545
s 3.0 MAX. 0.119 MAX.

S$120GJ-50-3EB-2
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4. RECOMMENDED SOLDERING CONDITIONS

To be defined
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Notes for CMOS Devices

@ Precaution against ESD for Semiconductors

Note: Strong electricfield, when exposed to a MOS device, can cause destruction of the gate
oxide and ultimately degrade the device operation. Steps must be taken to stop
generation of static electricity as much as possible, and quickly dissipate it once, when
it has occurred. Environmental control must be adequate. When it is dry, humidifier
should be used. It is recommended to avoid using insulators that easily build static
electricity. Semiconductor devices must be stored and transported in an anti-static
container, static shielding bag or conductive material. All testand measurement tools
including work bench and floor should be grounded. The operator should be grounded
using wrist strap. Semiconductor devices must not be touched with bare hands. Similar
precautions need to be taken for PW boards with semiconductor devices on it.

Handling of unused input pins for CMOS
@

Note: No connection for CMOS device inputs can be cause of malfunction. If no connection
is provided to the input pins, it is possible that an internal input level may be generated
due to noise, etc., hence causing malfunction. CMOS device behave differently than
Bipolar or NMOS devices. Input levels of CMOS devices must be fixed high or low by
using a pull-up or pull-down circuitry. Each unused pin should be connected to Vbop
or GND with a resistor, if it is considered to have a possibility of being an output pin.
All handling related to the unused pins must be judged device by device and related
specifications governing the devices.

Status before initialization of MOS devices
®

Note: Power-on does not necessarily define initial status of MOS device. Production process
of MOS does not define the initial operation status of the device. Immediately after the
power source is turned ON, the devices with reset function have not yet been initialized.
Hence, power-on does not guarantee out-pin levels, 1/0 settings or contents of
registers. Device is not initialized until the reset signal is received. Reset operation
must be executed immediately after power-on for devices having reset function.
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MS-DOS and MS-Windows are either registered trademarks or trademarks of Microsoft
Corporation in the United States and/or other countries.
PC/AT and PC DOS are trademarks of IBM Corp.

The related documents in this publication may include preliminary versions. However, prelimi-
nary versions are not marked as such.

The export of this product from Japan is regulated by the Japanese government. To export this
product may be prohibited without governmental license, the need for which must be judged by the
customer. The export or re-export of this product from a country other than Japan may also be
prohibited without a license from that country. Please call an NEC sales representative.

The information in this document is current as of 14.11.2000. The information is subject to change without
notice. For actual design-in, refer to the latest publications of NEC’s data sheets or data books, etc., for
the most up-to-date specifications of NEC semiconductor products. Not all products and/or types are
available in every country. Please check with an NEC sales representative for availability and additional
information. No part of this document may be copied or reproduced in any form or by any means without
prior written consent of NEC. NEC assumes no responsibility for any errors that may appear in this
document. NEC does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from the use of NEC semiconductor products listed in this
document or any other liability arising from the use of such products. No license, express, implied or
otherwise, is granted under any patents, copyrights or other intellectual property rights of NEC or others.
Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these circuits,
software and information in the design of customer’s equipment shall be done under the full responsibility
of customer. NEC assumes no responsibility for any losses incurred by customers or third parties arising
from the use of these circuits, software and information. While NEC endeavours to enhance the quality,
reliability and safety of NEC semiconductor products, customers agree and acknowledge that the possibility
of defects thereof cannot be eliminated entirely. To minimize risks of damage to property or injury (including
death) to persons arising from defects in NEC semiconductor products, customers must incorporate
sufficient safety measures in their design, such as redundancy, fire-containment and anti-failure features.
NEC semiconductor products are classified into the following three quality grades: “Standard”, “Special” and
“Specific’. The “Specific” quality grade applies only to semiconductor products developed based on a
customer-designated “quality assurance program” for a specific application. The recommended applica-
tions of a semiconductor product depend on its quality grade, as indicated below. Customers must check
the quality grade of each semiconductor product before using it in a particular application.

"Standard": Computers, office equipment, communications equipment, test and measurement equipment,
audio and visual equipment, home electronic appliances, machine tools, personal electronic
equipment and industrial robots.

"Special":  Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically de-
signed for life support).

"Specific": Aircrafts, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems or medical equipment for life support, etc.

The quality grade of NEC semiconductor products is “Standard” unless otherwise expressly specified in

NEC's data sheets or data books, etc.

If customers wish to use NEC semiconductor products in applications not intended by NEC, they must
contact an NEC sales representative in advance to determine NEC's willingness to support a given
application.

Notes: (1) “NEC” as used in this statement means NEC Corporation and also includes its majority-owned
subsidiaries.
(2) “NEC semiconductor products” means any semiconductor product developed or manufactured
by or for NEC (as defined above).

M5 2000.03
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Regional Information

Some information contained in this document may vary from country to country. Before using any NEC
product in your application, please contact the NEC office in your country to obtain a list of authorized
representatives and distributors. They will verify:

+ Device availability

Ordering information

Product release schedule

Availability of related technical literature

- Development environment specifications (for example, specifications for third-party tools and
components, host computers, power plugs, AC supply voltages, and so forth)

Network requirements

In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary

from country to country.

NEC Electronics Inc. (U.S.)

Santa Clara, California

Tel: 408-588-6000
800-366-9782

Fax: 408-588-6130
800-729-9288

NEC Electronics (Germany) GmbH

Duesseldorf, Germany
Tel: 0211-65 03 02
Fax: 0211-65 03 490

NEC Electronics (UK) Ltd.
Milton Keynes, UK

Tel: 01908-691-133

Fax: 01908-670-290

NEC Electronics Italiana s.r.l.

Milano, Italy
Tel: 02-66 75 41
Fax: 02-66 75 42 99
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NEC Electronics (Germany) GmbH
Benelux Office

Eindhoven, The Netherlands

Tel: 040-2445845

Fax: 040-2444580

NEC Electronics (France) S.A.
Vélizy-Villacoublay, France

Tel: 01-30-67 58 00

Fax: 01-30-67 58 99

NEC Electronics (France) S.A.
Spain Office

Madrid, Spain

Tel: 91-504-2787

Fax: 91-504-2860

NEC Electronics (Germany) GmbH
Scandinavia Office

Taeby, Sweden

Tel: 08-63 80 820

Fax: 08-63 80 388
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NEC Electronics Hong Kong Ltd.
Hong Kong

Tel: 2886-9318

Fax: 2886-9022/9044

NEC Electronics Hong Kong Ltd.
Seoul Branch

Seoul, Korea

Tel: 02-528-0303

Fax: 02-528-4411

NEC Electronics Singapore Pte. Ltd.
United Square, Singapore 1130
Tel: 65-253-8311

Fax: 65-250-3583

NEC Electronics Taiwan Ltd.
Taipei, Taiwan

Tel: 02-2719-2377

Fax: 02-2719-5951

NEC do Brasil S.A.

Electron Devices Division

Rodovia Presidente Dutra, Km 214
07210-902-Guarulhos-SP Brasil
Tel: 55-11-6465-6810

Fax: 55-11-6465-6829
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Although NEC hastaken all possible steps
essage to ensure thatthe documentation supplied
to our customers is complete, bug free

and up-to-date, we readily accept that

From: ;
errors may occur. Despite all the care and
precautions we've taken, you may
Name encounter problems inthe documentation.
Please complete this form whenever
Company you'd like to report errors or suggest
improvements to us.
Tel. FAX
Address
Thank you for your kind support.
North America Hong Kong, Philippines, Oceania Asian Nations except Philippines
NEC Electronics Inc. NEC Electronics Hong Kong Ltd. NEC Electronics Singapore Pte. Ltd.
Corporate Communications Dept. Fax: +852-2886-9022/9044 Fax: +65-250-3583

Fax: 1-800-729-9288
1-408-588-6130

Europe Korea Japan
: NEC Electronics Hong Kong Ltd. NEC Semiconductor Technical Hotline
E H
NEC Electronics (Europe) GmbH g/ /g e Fax: 044-548-7900

Technical Documentation Dept.

Fax: +49-211-6503-274 Fax: 02-528-4411

South America Taiwan
NEC do Brasil S.A. NEC Electronics Taiwan Ltd.
Fax: +55-11-6465-6829 Fax: 02-2719-5951

| would like to report the following error/make the following suggestion:

Document title:

Document number: Page number:

If possible, please fax the referenced page or drawing.

Document Rating Excellent Good Acceptable Poor
Clarity O m| O m|
Technical Accuracy O | m| |

Organization m| m| | O
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