




















































































































































































































































































OBJECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 

3.6.6.2 Enable/Disable 

This FIFO is implemented so that it is enabled when WR15 bit 2 is set and the ESCC is in the 
SOLC/HOLC mode, otherwise the status register contents bypass the FIFO and go directly to the 
bus interface (the FIFO pointer logic is reset either when disabled or via a channel or power-on 
reset). When the FIFO mode is disabled, the ESCC is completely downward-compatible with the 
NMOS Z8530. The FIFO mode is disabled on power-up (WR15 bit 2 is set to "0" on reset). The 
effects of backword compatibility on the register set are that RR4 is an image of RRO, RR5 is an 
image of RR1, RR6 is an image of RR2, and RR7 is an image of RR3. For the details of the added 
registers, refer to Figure C.B. The status of the FIFO Enable signal can be obtained by reading 
RR15 bit 2. If the FIFO is enabled, the bit will be set to "1"; otherwise, it will be reset. 

3.6.6.3 Read Operation 

When WR15 bit 2 is set and the FIFO is not empty, the next read to status register RR1 or the 
additional registers RR7 and RR6 will actually be from the FIFO. Reading status register RR1 
causes one location of the FIFO to be emptied, so status should be read after reading the byte 
count, otherwise the count will be incorrect. Before the FIFO underflows, it is disabled. In this 
case, the multiplexer is switched to allow status to be read directly from the status register, 
and reads from RR7 and RR6 will contain bits that are undefined. Bit S of RR7 (FIFO Data 
Available) can be used to determine if status data is coming from the FIFO or directly from the 
status register, since it is set to "1" whenever the FIFO is not empty. 

Because not all status bits are stored in the FIFO, the All Sent, Parity, and EOF bits will bypass 
the FIFO. The status bits sent through the FIFO will be Residue Bits (3), Overrun, and CRC 
Error. 

The sequence for proper operation of the byte count and FIFO logic is to read the registers in the 
following order, RR7, RRS, and RR1 (reading RRS is optional). Additional logic prevents the 
FIFO from being emptied by multiple reads from RR1. The read from RR7 latches the FIFO 
empty/full status bit (bit S) and steers the status multiplexer to read from the ESCC megacell 
instead of the status FIFO (since the status FIFO is empty). The read from RR1 allows an entry 
to be read from the FIFO (if the FIFO was empty, logic is added to prevent a FIFO underflow 
conditon). 

3.6.6.4 Write Operation 

When the end of an SOLC frame (EOF) has been received and the FIFO is enabled, the contents of 
the status and byte count registers are loaded into the FIFO. The EOF signal is used to increment 
the FIFO. If the FIFO overflows, the MSB of RR7 (FIFO Overflow) is set to indicate the overflow. 
This bit and the FIFO control logic is reset by disabling and re-enabling the FIFO control bit 
(WR15 bit 2). For details of FIFO control timing during an SOLC frame, refer to the figures in 
the AC timing section. 

3.S.S.5 Byte Counter Detail 
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The 14-bit byte counter allows for packets up to 16K bytes to be received. For a better 
understanding of its operation, refer to Figures C.14 and C.1S. 

Enable 

The byte counter is enabled when the ESCC is in the SOLC/HOLC mode and WR1S bit 2 Is set to 
"1" . 

Reset 

The byte counter is reset whenever an SOLC flag character is received. The reset is timed so that 
the contents of the byte counter are successfully written into the FIFO. 

Increment 

The byte counter is incremented by writes to the data FIFO. The counter represents the number 
of bytes received by the ESCC, rather than the number of bytes transferred from the ESCC. 
(These counts may differ by up to the number of bytes in the receive data FIFO contained in the 
ESCC.) 

Byte Count 

Data Stream 

Internal Byte Strobe 
Increments Counter 

•••• 

Don't Load Counter 
On 1 st Aag Reset 
Byte Counter Here 

Reset Byte Counter. Reset Byte 
Load Counter Into FIFO Counter 

and Increment PTR 

F: Flag 
A : Address Field 
D: Data 
C : Control Field 

Figure C.14 
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Load Counter Into FIFO 
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7 6 5 4 3 2 0 

FIFO Dala Available Slaws 

1 '" SlaliJs Reads Will Come From FIFO 
o = SlaliJs Reads Will Come From SCC 

FIFO Overflow Slaws 
1 = FIFO Overflowed During Operation 
o. Normal 

7 6 5 4 3 2 0 

~ ~ ~ I ~ I ~ I ~ ~ I ~ I Read From FIFO 
7 6 5 2 lSB Byte Count 

7 6 5 4 3 2 o 

L...._' -"1_'--,I_'--II,--._ ... I_,_ ... I_FBlr~--L_'-,,I_e.H_...I~ !~~~~=: i=~t SlaliJs 

Slaws FIFO Enable Control Bit 
1 _ SlaliJs and Byte Count Will Be Held 

in the SlaliJs FIFO Until Read 
o = SlaliJs Will Not be Held (SCC Emulation Mode) 

• = No Change from NMOS SCC DFN 

Figure C.1S. ESCC Additional Registers 
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3.6.7 LocalTalk Enhancements 

A LocalTalk enhancement mode has been implemented into the CURIO in order to improve overall 
software/hardware efficiency when the ESCC is executing the LocalTalk communication protocol. 
When selected, this function will help relieve the control processor from extensive monitoring 
and timekeeping activities in relation to the ESCC. 

On power up, hardware or channel resets, the ESCC will default to the normal mode. The 
LocalTalk enhancement mode can be selected by writing to two special control registers, ENRA 
and ENRB, for channels A and B respectively. These registers are both readable and writable. An 
additional pin, ElN# is added to provide the extra address space required to access these 
registers: 

EI N# WR8# RD8# A/B# D/C# Description 

0 x x x x Normal ESCC mode 
1 1 0 1 0 Read ENRA register, WRO address otr = 2. 
1 1 0 0 0 Read ENRB register, WRO address otr = 2. 
1 0 1 1 0 Write ENRA register, WRO address otr = 2. 
1 0 1 0 0 Write ENRB register WRO address otr = 2. 
1 1 0 x 0 Read VERSION register, WRO address ptr = 3. 

3.6.7.1 ENRA, ENRB Register Format 

Res Res Res Res TXT4 RXT4 EFEN I LTEN I 

Bit [7:4] _Reserved 

Bit 3 TXT4 

Bit 2 RXT4 

90-018-7661-0BS-03 

: These bits are reserved. Writing to these bits will have no effect 
on the device functionality. These bits will be read as Os. 

: Transmit threshold four. When the EFEN bit is on, setting the 
TXT 4 bit will instruct the ESCC to assert OTR/REQ# and REQ# 
when there are four or more empty locations inside the 
transmit FIFO. 

If TXT 4 bit is reset, the ESCC will assert OTR/REQ# and REQ# 
when there are one or more empty locations in the transmit 
FIFO. 

This bit is reset on hardware or channel reset. 

: Receive threshold four. When the EFEN bit is on, setting the 
RXT 4 bit will instruct the ESCC to assert W#/REQ# when 
there are four or more receive bytes in the receive FIFO. 
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Bit 1 EFEN 

Bit 0 LTEN 

If the RXT4 bit is reset, the ESCC will assert W#/REO# when 
there are one or more received bytes in the receive FIFO. 

This bit is reset on hardware or channel reset. 

: Extended FIFO enable. When set to 1, this bit enables the 8 deep 
transmit and receive FIFOs. 

This bit is reset on hardware or channel reset. 

: LocalTalk enable. If this bit is set to 1, and the SOLC mode is 
enabled, the ESCC will automatically start transmission with 
the SYNC pulse and two FLAGs, and will close transmission 
with the CRC, FLAG and the ABORT sequence. 

This bit is reset on hardware or channel reset. 

3.6.7.2 LocalTalk protocol format 

When the LocalTalk Enable bit (L TEN) is set in the corresponding ENRA or ENRB registers, and 
the ESCC is running under the SOLC mode, the LocalTalk module will control the state 
transitions within the ESCC transmitter, thereby generating the protocol signalling format in 
hardware. When not running under the SOLC mode, the ESCC functionality is not affected by the 
state of the LocalTalk enable bits. 

LocalTalk signalling as implemented in the CURIO is based on the SOLC frame format with the 
following changes: 

i. Generate a SYNC pulse before the SPLe opening flag: It is a way of implementing collision 
avoidance. The sync pulse will set a bit in all listening SCCs in the network, which will in 
turn prevent them from transmitting. The sync pulse is 3 bits long. (Minimum requirement 
is 2 bits.) 

ii. Generate two SOLC Qpenjng flags: It is a part of the LocalTalk packet format. 

iii. Generate an abort seguence at the end Qf LocalTalk packets: It is required to "wake up" 
transmitters that were deferring transmission based on detecting the sync pulse prior to an 
attempt to transmit. The abort sequence will be 13 bits long. (Minimum requirement is 12 
bits.) 

iv. Receive disable during transmjt: When the device is in the LocalTalk mode, enabling the 
transmitter will automatically disable the receiver. 

3.6.7.3 ESCC enhanced features 

The ESCC contains enhancements over the industry standard SCC, of which the following were 
used in the LocalTalk protocol. These features are offered in the ESCC normal mode as well as in 
the LocalTalk enhancement mode. 
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i. Operation with Auto Flag bit set: The LocalTalk enhancements will work with or without the 
auto flag bit set. In fact this bit may be regarded as a don't care when the device is running 
under the LocaITalk mode. 

ii. Operation with Marls Idle/Flag Idle: The LocalTalk enhancements will work with the MARK 
IDLE bit set for either FLAG or MARK idling. 

iii. Auto CRC preset: Writing to Write Register 10, bit 7 controls how the receive CRC checker, 
and the transmit CRC generator are preset. 

iv. Ayto reset of Transmit ynderryn latch: Setting bit 1 of the Write Register 7 will 
automatically reset the transmit underrun latch after the first byte is transmitted. 

~ 
1. Saving Frame Statys: The ESCC currently has a FRAME STATUS FIFO (10x19) that could be 

used to store SOLC frame status. When enabled, this FIFO holds status information for upto 
10 SOLC frames. 

2. Low power standby mode: ESCC control register contents are not affected by PCLK frequency 
changes. In particular, stopping PCLK will not destroy contents of ESCC control registers. 

3.6.8 Extended Transmit and Receive Data FIFOs 

When the Extended FIFO Enable bit (EFEN) is set in the corresponding ENRA or ENRB registers, 
all transmit and receive data will be switched to pass through an extended 8 level deep FIFO. 

The extended receive FIFO is connected in between the received data and the three deep receive 
buffer in the ESCC receiver. The combined depth is eight. Receive data bubbles through this FIFO 
into the receiye buffer. When disabled, the receive data path will simply bypass the extended 
FIFO, and connect directly to the three deep receive buffer as in the normal ESCC mode. 

The extended transmit FIFO sits between the CPU port and the one byte internal transmit buffer. 
The combined depth is eight. Data writes to the ESCC will bubble through this FIFO into the 
transmit buffer. When disabled, the transmit data path will bypass the extended FIFO to revert 
to the normal ESCC mode arrangement. 

If the receive FIFO threshold is set to four, the device will assert W#/REO# when the packet 
being received ends. This will alert the CPU that there is data to be read from the receive FIFO, 
even if there are less than four bytes in it. (Furthermore, the W#/REO# will stay asserted 
until all data bytes are read from the receive FIFO.) 
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3.7 SBP INTERFACE FUNCTIONAL DESCRIPTION 

The SBP Interface provides a direct interface to the Serial Bus Port of the Am79C30A ISDN 
Digital Subscriber Controller. Its function is to provide a connection path between the 
Am79C30A serial channel with the CURIO processor bus, the two internal ESCC channels or the 
two external SPC channels. Serial data from the Am79C30A follows a frame format which can be 
subdivided into three independent 64Kbps channels. These three 8-bit channels, designated as 
Bd, Be and Bf, are intended to carry the following combinations of digitized voice and data: 

Bd, Be : contain any combinations of voice and data. 
B f : Contains only digitized voice. 

The SBP programmable paths are designed to pass voice transparently to and from the 8-bit bus 
interface, while passing data to and from the internal or external ESCC SDLC channels. 
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3.7.1 SBP Interface Block Diagram 

DATAB[7 :0] 
....... 

RD8# 

WR8# 

AIB# 

D/C# 

PCLK 

CE2# 

~------------

----... ----... 

Internal 
eso:::; 

(Ch A & B) 

co co COo coo o x 0 x 
x ~ x a: 
a:a:~~ 

SBP 
Interface 

Block 

~a 

CURIO 

~ 

-

~----- -------

- SCLK - SFS 

- CH2STRB -- SOC)lJT-

SBIN ... 

RxDC -~ 
RTxCC# -

_TxDC - -. 
RxDD -
RTxCD# --_ TxDD - ... -

Figure 0.1 SERIAL BUS PORT INTERFACE 
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3.7.2 SBP Interface Data Path 

RD8#~ 

WR8#~ 

AlB# ~ 

D/C# ~ 

CE2#~ (J) 
OJ 
Z 

DATAB[7:0] 

Figure D.2 SBPllNTERNAl DATA PATH 

3.7.3 SBP Interface Detail Functional Description 

The signals from the Am79C30A are as illustrated in figure 0.3 below: 

SCLK 
SFS 
CH2STRB 
SBOlJf 
SBIN 

: serial clock (192KHz). 
: serial frame sync. 
: second byte strobe. 
: serial synchronous data out (MSB first). 
: serial synchronous data in (MSB first). 
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SCLK 

SFS J ~ ____________________ ~r 
CH2STRB 

Bd Be Bf 

SBIN/SBOUT I I I I I I I I I 
MSB LSB 

Figure D.3 

When the CURIO is receiving data from the Am79C30A, the SBP interface byte packs and sends 
Bd, Be channels either to the 8-bit bus or routes the data directly to the internal or external 
ESCCs. Data from the Bf channel is always packed and sent to the bus interface port. The 
converse operation is performed when the CURIO is sending data to the Am79C30A. The routing 
path is determined by the contents of the Command/Status Register (CSR). 

3.7.3.1 Address Table 

There are seven user accessible 8-bit registers inside the SBP Interface subsection: 

Command/Status Register, CSR : (Read/Write) Stores buffer status and routing commands. 
Output Bd buffer, OBd : (Read only) Stores the incoming Bd channel from SBP. 
Output Be buffer, OBe : (Read only) Stores the incoming Be channel from SBP. 
Output Bf buffer, OBf : (Read only) Stores the incoming Bf channel from SBP. 
Input Bd buffer, IBd : (Write only) Stores the outgoing Bd channel to SBP. 
Input Be buffer, IBe : (Write only) Stores the outgoing Be channel to SBP. 
Input Bf buffer, IBf : (Write only) Stores the outgoing Bf channel to SBP. 

The MSB data occurs at the first time slot of SCLK at the serial interface. At the a-bit data bus 
the Bd, Be, Bf are written or read in the byte sequence shown below. 

SBP interface ------>1 Bf 1---1 Be 1---1 Bd 1--------> to SBIN 
<------1 Bd 1---1 Be 1---1 Bf 1<------- from SBOUT 

Data transfer synchronization is achieved through a two stage clocking scheme based on PCLK. As 
a result, any read or write to the CSR and the six internal registers are only guaranteed to be 
completed after four PCLK periods from the rising edge of SFS (which normally runs at 8KHz). 
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Register Addressing Table: 

CE2# WR8# RD8# A/B# D/C# Description 

0 1 0 0 0 REBiCSR 
0 1 0 0 1 Read OBd reoister 
0 1 0 1 0 Read OBe reaister 
0 1 0 1 1 Read OBf register 
0 0 1 0 0 Write CSR 
0 0 1 0 1 Write IBd reaister 
0 0 1 1 0 Write IBe reoister 
0 0 1 1 1 Write IBf reoister 
x 0 0 x x ResetCSR 
1 x x x x No Operation 

Table 0.4 

3.7.3.2 Command/Status Register (CSR) Format 

This register contains the buffer status and Bd, Be channel routing commands: 

EN IDBF emF I INT sec I IBD IBE CBDICEE 

Bit 7 ENable 

Bit 6 IDBF 

Bit 5 

Bit 4 

Bit 3 IBD 

Bit 2 IBE 

90-018-7661-0BS-03 

: Enable SBIN output by setting this bit to 1. Tristate SBIN output 
by resetting this bit to o. 

: Set to 1 if anyone of the 3 input data buffers has been written. 
Reset to 0 after the full 24 bit word has completed its transfer 
to the input shift register. 

: Set to 1 after the full 24 bit word has been transferred from the 
output shift register to the output data buffers. Reset to 0 if 
ANYone of the 3 output data buffers has been read. 

: 0 if external SCC (Channel C, D) is connected to ISDN SBP port. 
1 if internal SCC (Channel A, B) is connected to ISDN SBP port. 

: 0 if the SBIN data will come from the first SCC channel during 
the Bd time slot. 

1 if the SBIN data will come from the input register Bd. 

: 0 if the SBIN data will come from the second see channel during 
the Be time slot. 

1 if the SBIN data will come from the input register Be. 
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Bit 1 030 : 0 if the SBOUT data will be directed to the first SCC channel 

Bit 0 

during Bd time slot. 
1 if the SBOUT data will be directed to the output register Bd. 

: 0 if the SBOUT data will be directed to the second SCC channel 
during Be time slot. 

1 if the SBOUT data will be directed to the output register Be. 

3.7.3.3 SBP Interface Routing Commands 

Data routing inside the SBP Interface subsection is determined by Bit[4-0] of the CSR. Only 
channels Bd and Be have selectable source/destinations while Bf will always be connected to the 
pipeline registers of the a-bit bus port, IBf and OBf. 

SBIN data source: 

C t I B·t on ro I s npu t S ource 
IBD IBE OBD OBE Bd Be Bf 
0 0 x x SCCAIC SCCBID IBf 
0 1 x x SCCAIC IBe IBf 
1 0 x x IBd SCCBlD IBt 
1 1 x x IBd IBe IBf 

Table 0.5 

SBOUT data destination: 

Control Bits utDut stmat on ODe· 
IBD IBE OBD OBE Bd Be Bf 
x x 0 0 SCCAIC SCCBID 0Bf 
x x 0 1 SCCAIC C& 0Bf 
x - x 1 0 ca:t SCCBID 0Bf 
x x 1 1 ca:t C& 0Bf 

Table 0.6 

3.7.4 External SCC interface 

The SBP Interface provides a direct connection to two external SCC channels, C and D. The exact 
signal connection is depicted in figure 0.1 

In connecting to external SCC channels, the transmit and receive data clock inputs are supplied 
by the SBP. The SBP supplied clocks, RTxCC# and RTxCD# are internally synchronized and 
locked to SCLK from the Am79C30A. 
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3.8 IEEE P1149.1 (JTAG) PORT FUNCTIONAL DESCRIPTION 

An IEEE 1149.1 compatible boundary scan Test Access Port is provided for board level 
continuity tests and diagnostics. All digital input, output and inpuVoutput pins are tested. Analog 
pins, including the AUt differential driver (OO±) and receivers (Ol±, CI±), and the crystal 
input (XTAL1/XTAL2) pins, are not part of the scan path. 

The following is a brief summary of the IEEE 1149.1 compatible test functions implemented in 
the CURIO. 

3.8.1 Boundary Scan Circuit 

The boundary scan test circuit requires five extra pins (TCK, TMS, TOI, TOO and TRST#), 
defined as the Test Access Port (TAP). It includes a finite state machine (FSM), an instruction 
register and a data register array. Internal pull-up resistors are provided for the TCK, TMS, 
TDI and TRST# pins. 

3.8.2 TAP FSM 

The TAP engine is a 16 state FSM, driven by the Test Clock (TCK) and the Test Mode Select (TMS) 
pins. The state diagram is shown below: 

1 

o 
"I 1 

J.-_----'~ Select-DR-ScanJ.-___ --I~ 
'---~-~ '--~~~ 
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Note: The value shown adjacent to each state transition in this figure represents the signal 
present at TMS at the time of a rising edge at TCK. 

Figure E.1 TAP Controller State Diagram 

3.8.3 Supported Instructions 

In addition to the minimum IEEE 1149.1 requirements (BYPASS. EXTEST and SAMPLE 
instructions). three additional instructions are provided to further ease board level testing. 
Unused instruction code (0101) is reserved. 

INSTNAME DESCRIPTION saECTED fvODE INST 
DATA REG CXIE 

EXTEST EXTERNAL TEST BSR TEST 0000 
10 CODE 10 CODE INSPECTION 10 REG NORMAL 0001 
SAMPLE SAMPLE BOUNDARY BSR NORMAL 0010 
TRI ST FORCE TRISTATE BYPASS NORfv1AL 0011 
SET 1/0 CONTROLBOUNDARYT01ro BYPASS TEST 0100 
reserved reserved n.a. n.a. 0101 

0110 
BYPASS BYPASS SCAN BYPASS NORMAL to 

1 111 

Table E.1 : IEEE 1149.1 Supported Instruction Summary 

3.8.4 Instruction Register and Decoding Logic 

The instruction register gets updated only at UPDATE_IR state and TEST_LOGIC_RESET state. 
The TEST_LOGIC_RESET state always invokes IDCODE instruction. The instruction decoding logic 
gives signals t6 control the data flow in the DATA registers according to the current instruction. 

3.8.5 Data Register Array 
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1. BSR, Boundary Scan Register. 

Different types of BSR cell are provided to support input, output, I/O and tri-state control 
PADs. 

There are four possible operational modes in the BSR cell : 
(1) CAPTURE 
(2) SHIFT 
(3) UPDATE 
(4) SYSTEM FUNCTION 

2. BYPASS REG (1 bit) 

3. DEV 10 REG (4 + 16 +11 + 1 = 32 bits) 
Bits 31 - 28: Version 
Bits 27 - 12: Part number 
Bits 11 - 1: Manufacturer 10. The 11 bit manufacturer 10 code for AMD is 

00000000001 according to JEDEC Publication 106-A. 
Bit 0: Always a logic 1 

3.8.6 The TAP Reset Pin, TRST# 

An independent reset pin. TRST#, is provided for TAP so that the FSM can be forced into 
TEST_lOGIC_RESET state after power up. It will also allow JTAG activities be independent of the 
CURIO operating modes (SLEEP or NORMAL MODE.) The TAP FSM is independent of other system 
reset pins. 
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4 ELECTRICAL SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 
Storage Temperature -6SC to +1S0C 
Ambient Temperature under bias 0 to +70C 
Supply Voltage referenced to 
AVSS or DVSS (AVoo, DVoo) -0.3 to +6V 

Temperature 
Supply Voltage 

(AVoo, DVoo) 

o to +70C 

SV±S% 

1. Stress above those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent device failure. 
Functionality at or above these limits is not implied. Exposure to absolute maximum ratings for extended 
periods may affect device reliability. 

2. Operating ranges define those limits between which the functionality of the device is gauranteed. 

4.1 DC CHARACTERISTICS 

PARAM DESCRIPTION TEST CONDITIONS MIN MAX UNITS 
VIL Input LOW voltage Vss = O.OV -0.5 0.8 V 
Vii Input HIGH voltage 2.0 Voo+O.S V 
Va.. Output LOW voltage IOL1 = 3.2mA 0.4 V 

IOL2 = 48mA 
(note 1) 

VOl Output HIGH voltage 10H = -0.4mA 2.4 V 
(note 2) 

IIX Input leakage current Voo = 5V, VIN = OV -1 0 1 0 ~ 
(note 3) 

IIAXO Input Current at 01+ -1 V < VIN < AVOO+0.5V -500 +500 ~ 
and 01-

IIAxe Input current at CI+ -1V < VIN < AVoo+O.SV -500 +500 ~ 
and CI-

IILX XT AL 1 Input LOW VIN = Vss 1 0 ~ 
Current 

IIHX XTAU Input HIGH VIN = Voo 1 0 ~ 
Current 

loZ Output Leakage Current 0.4V < Vour < Voo - 1 0 10 ~ 
(note 4) 

Va> Differential Output RL= 780 
Voltage 1(00+)-(00-)1 \() 630 870 mV 

VO· -630 -870 mV 

Va:x::FF Transmit Differential RL = 780 - 2 0 20 mV 
Output Idle Voltage (note 7) 
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IoooR= Transmit Differential RL = 780 -325 325 J1A 
Output Idle Current (note 6) 

VCMT Transmit Output RL = 780 2.5 4.2 V 
Common Mode Voltage 
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PARAM DESCRIPTION TEST CONDITIONS MIN MAX UNITS 
VOOI DO± Transmit Rl == 780 20 mV 

Differential Output (note 5) 
Voltaae Imbalance 

Vro Receive Data - 3 5 35 mV 
Differential Input 
Threshold 

VIOC DI± and CI± Differential -160 -275 mV 
Input Threshold 

VIRDVO DI± and CI± Differential 1.5 V 
Mode Input Voltage 
Rance 

VICM DI± and CI± Input Bias liN = 0 mA TBD V 
Voltage 

Vat) DO± Undershoot Voltage (note 7) -100 mV 
at zero differential on 
transmit return to zero 
(ETD) 

100 Power Supply Current ESClK = 25 MHz 300 rnA 
XTAl1 == 20 MHz 

IDDSLEEP Power Supply Current ESlEEP# active 500 ~ 
(note 8) 

NJTES: 

1 . lOU = 3.2mA: 
MACE: 

SCSI: 

TXEN#, TXDAT+/-, RXDAT, RXCRS, DATAW<15-0>, ADD<4-0>, RDTREO#, 
TDTREO#, EOF#, PWRDN#, EDTV#, EINTR#, STDClK, SRDCLK, ClSN. 
SDREO, SINT#, DATAW<15-0>. 

ES::C: TRxCA#, TRxCB#, DTRlREOA#, DTRlREQB#, SYNCA#, SYNCB#, TxDA, 
TxDB, RTSA#, RTSB#. INT1#, -W/REOA#, -W/REOB#, REOA#, REOB#, 
DATAB<7-0>. 

SBP: 
IEEE: 
General: 

JOL2== 48mA: 

SBIN, RxDC, RxDD, RTxCC, RTxCD, DATAB<7-0>. 
TOO. 
XCLK. 

SCSI: SDI0<7-0>#, SDP#, BSY#, SEl#, RST#, REO#, ACK#, ATN#, MSG#, 
C/D#, 1/0#. 

2. VOH does not apply to open-drain output pins. 
3. 'IX applies to all input only pins except DI+/-, CI+/-, and XTAl1. 
4. loz applies to all three-state output pins and bi-directional pins. 
5. Tested, but to values in excess of limits. Test accuracy not sufficient to allow screening guard 

bands. 
6. Correlated to other tested parameters - not tested directly. 
7. Test not implemented to data sheet specification. 
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OBJECTIVE SPECIFICATION· ADVANCED COMBO (CURIO) 
8. During the activation of ESLEEP#: 

(i) The following pins are placed in a high impedance state : 
TXDAT-, XCLK, PWRON#, EOTV#, TDTREQ#, RDTREQ#, EINTR#. 

(ii) The following I/O pins are placed in a high impedance mode and have their internal 
TTL level translators disabled : 
EOF#, SRDCLK, RXCRS, RXOAT, CLSN, TXEN#, STOCLK and TXOAT+. 

(iii) The following pins are pulled low : 
XTAL1 (XTAl2 feedback is cut off from XTAL1), 00+ and 00-. 

(iv) The ESLEEP# attributes of the following pins are to be determined: 
01+, 01-, CI+ and CI-. 

9. Input hysteresis applies to all SCSI bus inputs. 
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OBJECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 
4.2 AC CHARACTERISTICS 

4.2.1 MACE AC Timing 

,..---1/ 

ESCU< 

ERESEl 

Clock and Reset Timing 
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ESCLK 

ADD[4:O] 

""'ECS or EFDS 

DATAW[15:0] ------aII"II!!I'n:rttiL 
~~'f-

~ -------~~ft 

EOF 

EBE(1:0] 

"'ETe=1 

HDiREO 

Host System Interface - 2 Cycle Receiye FIFO/Regjster Read Timing 
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ESCLK 

AOO[4:OJ 

R016 

OATAW[lS:O] 

EBE[l :0] 

ETC=<> 

Host System Interface - 3 Cycle Receiye FIFO/Register Read Timing 
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ESCLK 

ADD[4:0] 

DATAW[15:0] 

-- --

ETC=1 

lrJTFlEO ________ ~~~~_1_e __________________ ~ ___ 0?1~~~-17----
Host System Interface - 2 Cycle Transmit FIFO/Register Write Timing 
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ESCLK 

ADD[4:OJ 

WR16 

ECS 

DATAW{15:OJ 

EDTV 

EBli-1 

ETCsO 

Host System Interface - 3 Cycle Transmit FIFO/Register Write Timing 
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THIS PAGE INTENTIONALLY 
LEFT BLANK 

Host System Interface - Detailed BDTBEO# Timing 
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THIS PAGE INTENTIONALLY 
LEFT BLANK 

Host System Interface - Retailed TDTREQ# Timing 
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OBJECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 

XTAL1U D D D LJ DOD D 0 ~ 
L..--.--oIr1 I I I I 

~~o ~-----t-I I, -----+-1, --+-10 -+--1, TXEN 

TXDAT+ 

(INTERNAL SIGNAL) 

DO+ ----n 

DO- ----t' 

DO± ----h 

23564 

AUI Transmit Tjming - Start Qf Packet 
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OBJECTIVE SPECIFICATION - ADVANCED COMBO {CURIO} 

XTAL1 1] U U U U U U U U U LfLJ 
STOCLK 

TXEN 

TXOAT+ 
(INTERNAL SIGNAL) 

00+ 

00-

OO± 

o 

bit (n-2) 

o 

2 bit times min. 
~~~--------~.~~--------

bit (n-1) bit (n) 

23565 

AUI Transmit Timing - End of Packet (Last Bit = 0) 
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OBJECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 

XTAL11J 0 D DOD DODO Lr1.J 
SRDCLK 

TXEN 

TXDAT+ 
(INTERNAL SIGNAL) 

DOt 

o 

bit (0-2) 

2 bit times min. ____ ~~/~4----~~~~--~~~-------
bit (0-1) bit (n) 

23566 

AUI Transmit Timing - End of packet (Last Bit = 1) 
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SRDCLK 

OBJECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 

THIS PAGE INTENTIONALLY 
LEFT BLANK 

AUI Transmit Timing - End Transmit Delimiter (ETD) 

BitCeD 1 Bit CeO 2 Bit Cell 3 Bit Cell 4 BitCeD 5 

1 0 1 0 1 0 

BCB BeC BCB Bec BeC BCB BCB 
1 

5 bit times max. 

------------------------~"~------~ 

Note A: Min. pulse widlh > 45 ns with amplitude > ·16OmV. 

AUI Receive Timing - Start of Packet 
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OBJECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 

BR Cell (n-1) BnCeR (n) 
1 0 

----. 
I \ I 

DI± 
I \ I 

BCC BCB BCC BCB 
~ (Note B) '~ 

RXCRS 
(Note A) 

Iveo Ul 
SRDCLK 

SRD bit(n) 

Notes: A. RXCRS deasserts in less than 3 bit limes after last DI± rising edge. 
B. Start of next pad<et reception (2 bit times) --23568 

AUI Receiye Timing - End of Packet (Last Bit = Q) 
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Bit CeI (n-1) Bi CeI (n) 

o 1 

Dfr ~r--......,\ /,.-------' \t--t-

sec BCB BCC 

RXCRS 
1 

IVeo 

SRDCLK 
\ 

t 
SRD bit (n) 

'-.-~----' 
bit (n-1) -

Notes: A. RXCRS deassetts illess than 3 hi times after last DI:!: rising edge. 23569 

AUI Receive Timing - End of Packet (Last Bit = 1) 
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THIS PAGE INTENTIONALLY 
LEFT BLANK 

AU! Collision Timing 
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THIS PAGE INTENTIONALL V 
LEFT BLANK 

PAITM Transmit Timing 
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THIS PAGE INTENTIONALLY 
LEFT BLANK 

DAITM Receiye Timing 
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THIS PAGE INTENTIONALLY 
LEFT BLANK 

DAITM Collision Timing 
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OBJECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 

STDCLK _--J 

TXDAT+ 

TXEN 

RXCRS 

[ NOTE 1 

7!1/11////1///71/////1 
*During transmIT, the RXCRS input must be asserted (high) and remain active-high 
after TXEN goes active (high). If RXCRS is deasserted before TXEN is deasserted, 
LCAR will be reported (Transrnft Frame Status) after the transmission """<1'8""_ 
is completed by the MACE. 235 70 

GPSI Transmit Timing 
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SRDCLK 

RXDAT 

RXCRS 

23571 
GpSI Receive Timing 
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STDCLK LJ 
TXDAT+ 

TXEN 

CLSN 

23572 

GpSI Collision Timing 
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OBJECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 

4.2.1.1 Clock and Reset Timing 

# PARAM DESCRIPTION TEST MIN (ns) MAX (ns) 
CONDITIONS 

20 tESCLK ESCLK period : 40 200 
21 tESCLKH ESCLK HIGH pulse O.4*tESCLK 0.6*tESCLK 

width 
22 tESCLKL ESCLK LOW pulse width O.4*tESCLK 0.6*tESCLK 
23 tESCLKR ESCLK Rise Time 5 
24 tESCLKF ESCLK Fall Time 5 
25 tRST ERESET# pulse width 15*tESCLK 

tBT Network Bit Time 99 101 
(=2*tXCLK or 
tESTDCLK) 
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OBJECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 
4.2.1.2 BIU Timing 

# PARAM DESCRIPTION TEST CON DITIONS MIN (ns] 
1 Address valid setup to 7 

ESCLK.L 
2 Address valid hold after 7 

ESCLK.L 
3 ECS# or EFDS# and 7 

ETC#, EBE1-0#, 
RD16#, WR16# setup 
to ESCLK.L 

4 ECS# or EFDS# and 7 
ETC#, EBE 1-0#, 
RD16#, WR16# hold 
after ESCLK.L 

5 Data out valid delay 
from ESCLK.L 

6 Data out valid hold after 4 
ESCLK.L 

7 EDTV# valid delay from 
ESCLK.L 

8 EDTV# valid hold after 4 
ESCLK.L 

9 EOF# output valid delay 
from ESCLK.L 

1 0 EOF# output valid hold 4 
after ESCLK.L 

1 1 ECS# inactive prior to 7 
ESCLKl 

1 2 Data in, EOF# input 7 
valid setup to ESCLK.L 

1 3 Data in, EOF# input 7 
valid hold after ESCLK.L 

1 4 RDTREO# valid delay 
from ESCLK.L 

1 5 RDTREQ# valid hold 
from ESCLK.L 

1 6 TDTREQ# valid delay 
from ESCLK.L 

17 TDTREQ# valid hold 
from ESCLK.L 

4.2.1.3 AUI Timing 
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33 

TBD 

33 

33 

33 

33 

33 

33 
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THIS PAGE INTENTIONALLY 
LEFT BLANK 
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4.2.1.4 DAITM Timing 

THIS PAGE INTENTIONALLY 
LEFT BLANK 
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OBJECTIVE SPECIFICATION· ADVANCED COMBO (CURIO) 
4.2.1.5 GPSI Timing 

# PARAM DESCRI PTION TEST CONDITIONS MIN (ns) 
37 tsTDC STOCLK period 99 
38 ~llJ(jl STOCLK low pulse width 45 
39 tsTDCH STOCLK high pulse 45 

width 
40 ~1LX.iH STOCLK rise time (Note 2) 
41 tsTDCF STOCLK fall time (Note 2) 
42 STOCLKiI: delay to 

TXENi 
(CL=50pF) 

43 TXEN hold time from 
STDCLKi 

(CL=50pF) 5 

44 STDCLKi delay to (CL=50pF) 
TXOAT+ 

45 TXOAT + hold time from 
STDCLKi 

(CL=50pF) 5 

46 ~uv SROCLK period 85 
47 tsRocH SRDCLK HIGH pulse 45 

width 
48 tsRDCL SRDCLK LOW pulse 45 

width 
49 ::-.HI )(;H SROCLK rise time (Note 2) 
50 tsRDCF SROCLK fall time (Note 2) 
66 RXOAT rise time (Note 2) 
67 RXOA T fall time (Note 2) 
68 RXOAT hold time 25 

(SRDCLKi to RXOAT 
chanae) 

69 RXOAT setup time 0 
(RXOAT stable to 
SROCLKi) 

70 - RXCRS low time tBT+20 
71 CLSN high time trxC+30 
72 TXEN hold time from 32*t8 T 

cLSNi 
73 RXCRS hold time from 0 

SRDCLKi 
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MAX (ns1 
101 
55 
55 

8 
8 

70 

70 

115 
55 

55 

8 
8 
8 
8 
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OBJECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 
4.2;2 SCSI AC Timing 

The A.C. characteristics described herein apply over the operating voltage and temperature 
range of 4.75V S Vdd s 5.25V and 0° C s Ta s 70° C. Output timing is based on simulation 
under worst case conditions (4.75V, 70° C) and worst case processing using the following 
termination: -

Pins Termination 
REQ# SOP#,SOI0#<7:0> 50 pF 
SINT# 50 pF, 1 KO pull-up 
DATAW<15:0> 80 pF 
SDP#, SOI0#<7:0>, RST#, SEL#, BSY#, 200 pF, 1100 pullup, 1650 pulldown 
ATN# MSG# C/O# 1/0#, REQ# ACK# 

SCSICLK 

...... -tcl--l .... _-

~ tcp----------~ 

~------.-..------tcs---------------------~ 

Clock Input 

Symbol - Description Min Max Units 
fepa Clock frequency, asynch SCSI 10 25 Mhz 
fcps Clock frequency, synch SCSI 12 25 Mhz 
teh Clock high time 16.0 ns 
tel Clock low time 16.0 ns 
tep Clock period 40 100 ns 
tes Synchronization latency = teo + tcl 

Notes 1. SCSICLK must also meet the following for synchronous SCSI data transmission: 

2tep + tcl ~ 97.92 ns 
2tcp + teh > 97.92 ns 
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" j' 
'------------------------------' 

SRESET 

...... -I-------trst -------......... 

Reset Input 

Symbol I DescriPtion IMin I Max I Units 
trs t I SRESET# pulse width I 500 I J ns 

- trl ... , 
j 

'f \~ \. 

SINT 

RD16 , , 
~ J 

f4-tir --- ... trd ... ... t1cy ... 

Interrupt Output (note 1.} 
Symbol Description Min Max Units Notes 

i r SINT# low to Interrupt Register Read 0 ns ~ 
~rd RD16# pulse width 50 ns 
~ r i RD16# low to SINT# high 100 ns 
~icy RD16# high to SINT# low cs-tri ns 

Notes: 1. For the timing requirements of SCS#, RD16# and Address signals please 
refer to the register read specification. 

2. When SINT# is not asserted, the interrupt register should not be read. 
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ADD<3:D> =:f: ~ 
trdp1 trdp2 ~ 

WR16 _____ +-_ ............ _trdp11 

DATAW[7:0] 

ADD<3:0> =:f: 
trdp1 

trdp10 

Register Write 

_____ +-_---.,. ..... _ trdp6 

RD16 

DATAW[7:0] 
----- trdp4 ... 

Register Read 
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OBJECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 

Register Interface 
Symbol Descriotion Min Max Units notes 
trdp1 Address Setup to SCS# low 0 ns 1,2 
trdo2 Address hold from SCS# low 50 ns 1 2 
trdp3 SCS# high to SCS# low 40 ns 
trdp4 SCS# low to read data valid 90 ns 4 
trdo5 SCSI setuo to RD16# low 0 ns 5 
trdpS RD1S# oulse width 50 ns 
trdo7 RD1S# hioh to SCS# hioh 0 ns 5 
trdp8 RD1S# low to data valid 50 ns S 
trdp9 Read data outout disable 2 40 ns 
trdp10 SCSI setup to WR 16# low 0 ns 7 
trdp11 WR1S# pulse width 40 ns 
trdo12 WR16# hioh to SCSI hioh 0 ns 7 
trdp13 Data setup to WR1S# hioh 1 5 ns 
trdo14 Data hold after WR1S# hioh 0 ns 
trdp 15 WR1S# hiQh to SCSI low SO ns 
trdp1S WR1S# hioh to WR1S# low SO ns 

Notes: 

1. The FIFO must not be accessed when DMA or SCSI is active. 
2. A new register address is latched at the following edge of the SCS# signal. 
3. SDACK# must remain high for all register accesses. 
4. trdp8 must be satisfied simultaneously. 
5. If RD1S# is held low, the time from SCSI low to stable data is trdp4; and the output disable 

time from SCS# high is trdp9. RD16# edges may come before or after SCSI edges. 
Recommended values are trdp5>trdp4-trdp8 and trdp7 > trdp9. 

S. trdp4 must be satisfied simultaneously. 
7. WR1S# edges may come before or after SCS# edges. Recommended values are trdp10 ~ and 

trdp 12 ~ O. If WR16# is held low, the data setup to SCSI high is 25ns minimum; data 
hold from SCS# high is SO ns minimum; trdp3 is SO ns minimum. 
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SDREQ 

tdnb2 

SDACK 

tdnb4 -----t~ ... - tdnb3 

tdnbS _______ --11 .... 

tdnb8 
DATAW<15:0> 

tdnb7 ___ ~ 

DMA Read 

SDREQ 

tdnb2 

SDACK 

tdnb4 ___ --1~ ... - tdnb3 
tdnb5 _______ --11 .... 

tdnb 
.... l--tdnb11 

tdnb1 0 _--II" 

WR16 

tdnb8 

DATAW<15:0> 

DMA Write 
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Symbol 
tdnb1 
tdnb2 
tdnb3 
tdnb4 
tdnb5 
tdnb6 
tdnb7 
tdnb8 
tdnb9 
tdnb10 
tdnb11 
tdnb12 
tdnb13 
tdnb14 

Notes: 

OBJECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 

DMA Interface 
(notes 1,2,3) 

Description Min Max Units notes 
SDACK# low to SDREO low 38 ns 5 
SDACK# high to SDREO high 40 ns 
SDACK# hiah to SDACK# low 1 2 ns 4 
SDACK# pulse width 60 ns 
SDACK# period (low to low) 100 ns 
SDACK# period (high to hiah) ns 6 
SDACK# low to data valid 41 ns 
data release time 2 40 ns 
SDACK# low to WR16# low 0 ns 4 
WR16# pulse width 50 ns 
WR16# high to SDACK# hiah 0 ns 4 
Data setup to WR16# 15 ns 
Data hold from WR16# 0 ns 
WR16# high to WR16# low 40 ns 

1 . Alternate DMA mode is disabled. 
2. SCSI and SDACK# shall not be active at the same time. 
3. Toggle SDACK# once for every access. 
4. WR16# edges may come before or after SDACK# edges. Recommended values are: 

tdnb9~0 and tdnb11 ~O. If WR16# is held low, the data setup to SDACK# high 
15 ns minimum; data hold from SDACK# high is 15 ns minimum; and tdnb3 is 
40ns minimum. 

5. SDREO may stay high if there is room to accept another word into the FIFO during 
DMA write, or send another word during DMA read. If the current DMA 
acknowledge cycle fills the FIFO during a write operation, or empties the FIFO 
during a read operation, then SDREO will be de-asserted. 

6. Minimum high to high SDACK# period for synchronous SCSI transfer is: 
_ tcs+50-tdnb3 for asynchronous SCSI and 2tcp for synchronous SCSI. 
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tdan1 

SDREQ "---------
tdan4. _______ I----___ ... ~-

SDACK 

WR16 

tdan14 

tdan18 

DATAW<15:0> 

Burst Mode DMA WrHe 

tdan1 

SDREQ "----------
tdan4. _______ ...----___ ... ~-

SDACK 

RD16 

tdan10 

DATAW<15:0> 

Burst Mode DMA Read 
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Symbol 
tdan1 
tdan2 
tdan3 
tdan4 
tdan5 
tdan6 
tdan7 
tdan8 
tdan9 
tdan10 
tdan11 
tdan12 
tdan13 
tdan14 
tdan15 
tdan16 
tdan17 
tdan18 
tdan19 
tdan20 

Notes: 

OBJECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 

Burst Mode OMA Interface 

Description Min Max Units notes 
SDACK# high to SDREO high 40 ns 3 
SDACK# low to SDREO low 45 ns 1 
SDACK# high to SDACK# low 60 ns 
SDACK# pulse width 100 ns 
RD16# high to SDREO low 140 ns 2 
SDACK# low to RD16# low 0 ns 
RD16# pulse width 70 ns 
RD16#high to RD16# low 60 ns 
RD16# low to data valid 70 ns 
Data release time 2 ns 
RD16# low to RD16# low 130 ns 
RD16# high to RD16# high 130 ns 
WR16# high to SDREO low 140 ns 2 
SDACK# low to WR16# low 0 ns 
WR16# pulse width 100 ns 
WR16# hioh to WR16# low 60 ns 
Data setup to WR16# high 15 ns 
Data hold from WR16# high 0 ns 
WR16# low to WR16# low 160 ns 
WR16# high to WR16# high 160 ns 

1 . tdan2 applies to single DMA transfers only. 
2. These parameters apply to multiple DMA transfers. 
3. SDREO is deasserted if FIFO is empty during DMA read or if FIFO is full during 

DMA write. 

Initiator Asynchronous Send 
Symbol Description Min Max Unit 
tlaxda Data to ACK# low 55 ns 
tlaxah REO# hioh to ACK# high 46 ns 
tlaxrd REO# high to data (FIFO bottom full) 80 ns 
tlaxal REO# low to ACK# low 55 ns 

(data already setup) 
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SOlO 

..... ___ tlaxrd 

ACK 

.... __ tlaxah __ ~ 

Initiator Asynchronous Receive 
Svmbol DescriPtion Min Max Unit 
tlarah REQ# high to ACK# high 43 ns 
tlaral REQ# low to ACK# low 47 ns 

(FIFO not full) 

ACK 

''---~----! 
..... tlarah ~ 

REQ 

Target Asynchronous Receive 
Svmbol Description Min Max Unit 
tTarrh ACK# low to REQ# high 43 ns 
tTarrl ACK# high to REO# low 45 ns 

(FIFO not full) 
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Target Asynchronous Send 
SYmbol Descriotion Min Max Unit 
tTaxdr Data to REQ# low 55 ns 
tTaxdh ACK# low to REQ# hiah 43 ns 
tTaxad ACK# low to data (FIFO bottom full) 78 ns 
tTaxrl ACK# high to REQ# low 45 ns 

(data already set uo) 

SOlO ____ J~~ __________________________________ J~~ ________ __ 

...... tTaxd~ - tTaxad ~ 

REO 
~ 

"" 
~ 

, '" "" 
- tTaxrh - tTaxrl ----

ACK 
" ~ 

Target and Initiator Synchronous Transmit 
SYmbol Descriotion Min Max Unit 

tsxd Data from SCSICLK hiah 20 90 ns 

tsxral REQ# or ACK# low from SCSICLK hiah 15 68 ns 

tsxrah REQ# or ACK# high from SCSICLK low 17 70 ns 

tsxdsu Data setuD to ACK# or REQ# low 55 ns 
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SCSICLK -

SDIO 

REQ 
ACK 

90-018-7661-0BS-03 

tsxral 

Synchronous Transfers 
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4.2.3 ESCC AC Timing 

General Timing 

Parameter Parameter 16.384 MHz 
No. Symool Description Min. Max. Unit 

1 TdPC{REO) PCLK J. to W#/REO# Valid Delay 80 ns 
2 TdPC(W) PCLK J. to Wait Inactive Delay 180 ns 
3 TsRXC(PC) RxC# i to PCLK i Setup Time NA NA 

(Notes 1 4 & 8) 
4 TsRXD(RXCr) RxD to RxC# i Setup Time (XI Mode) 0 ns 

(Note 1) 
5 ThRXD(RXCr} RxD to RxC# i Hold Time (XI Mode) 50 ns 

(Note 1) 

6 TsRXD{RXCf) RxD to RxC# J. Setup Time (XI Mode) 0 ns 
(Notes 1 5) 

7 ThRXD{RXCf) RxD to RxC# J. Hold Time (XI Mode) 50 ns 
(Notes 1, 5) 

8 TsSY(RXC) SYNC# to RxC# i Setup Time (Note 1) -100 ns 
9 ThSY(RXC) SYNC to RxC# i Hold Time (Note 1) 5TcPc ns 
10 TsTXC(PC) TxC# J. to PCLK i Setup Time NA NA 

(Notes 2, 4 & 8) 
1 1 TdTXCf(TXD} TxC# .1 to TxD Delay (XI Mode) 80 ns 

(Note 2) 
12 TdTXCr(TXD) TxC# i to TxD Delay (XI Mode) 80 ns 

(Notes 2 5) 
13 TdTXD(TRXJ TxD to TRxC# Delay (Send Clock Echo) 80 ns 

14a TwRTXh RTxC# High Width (Note 6) 80 ns 
14b TwRTXh(E) RTxC# High Width (Note 9) 15.6 ns 
15a TwRTXI- RTxC# Low Width (Note 6) 80 ns 
15b TwRTXI(E) RTxC# Low Width (Note 9) 15.6 ns 
16a TcRTX RTxC# Cycle Time (Notes 6 7) 244 ns 
16b TcRTx(E) RTxC# Cycle Time (Note 9) 31.25 ns 
17 TcRTXX Crystal Oscillator Period (Note 3) 62 1000 ns 
18 TwTRXh TRxC# High Width (Note G) 80 ns 
19 TwTRXI TRxC# Low Width (Note G) 80 ns 
20 TcTRX TRxC# Cycle Time (Notes G, 7) 244 ns 
21 TwEXT DCD# or CTS# Pulse Width 70 ns 
22 TwSY SYNC# Pulse Width 70 ns 

Notes: 1. RxC# is RTxC# or TRxC#, whichever is supplying the receive clock. 
2. TxC# is TRxC# or RTxC#, whichever is supplying the transmit clock. 
3. Both RTxC#and SYNC# have 30-pF capacitors to ground connected to them. 
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OBJECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 
4. Parameter applies only if the data rate is one-fourth the PCLK rate. In all other cases, no 
phase relationship between AxC# and PCLK or TxC# and PCLK is required. 
5. Parameter applies only to FM encoding/decoding. 
6. Parameter applies only for transmitter and receiver; DPLL and baud rate generator timing 

requirements are identical to chip PCLK requirements. 
7. The-maximum receive or transmit data is 1/4 peLK. 
8. External PCLK to RxC# or TxC# synchronization requirement eliminated for PCLK divide­
by-four operation. 

TRxC# and RTxC# rise and fall times are identical to PCLK. Reference timing specs Tfpc 
and Trpc. 

Tx and Rx input clock slow rates should be kept to a maximum of 30 ns. All parameters 
related to input PCLK edges should be referenced at the point at which the transition begins 
or ends, whichever is the worst case. 
9. ENHANCED FEATURE-RTXC# used as input to internal DPLL only. 
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OBJECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 

ESCC SWITCHING CHARACTERISTICS over COMMERCIAL operating range 
System Timing 

Parameter Pa rameter 16.384 MHz 
-

No. Symbol Dese rl pti 0 n Min. Max. Units 
1 TdRXC(REO) RXC# i W#/REO# Valid Delay 8 12 TcPc 

(Note 2) 
2 TdRXC(W) RXC# i to Wait Inactive 8 14 TcPc 

Delay (Notes 1, 2) 
3 TdRXC(SY) RXC# i to SYNC# Valid Delay 4 7 TcPc 

(Note 2) 
4 TdRXC(INT) RXC# i to INT# Valid Delay 10 16 TcPc 

(Notes 1, 2) 
5 TdTXC(REO) TxC# . .!. to W#/REO# Valid 5 8 TcPc 

Delay (Note 3) 
6 TdTXC(W) TxC# .!. to Wait Inactive 5 11 TcPc 

Delay (Notes 1, 3) 
7a TdTXC(DRO) TxC# .!. to DTR#IREO# Valid 4 7 TcPc 

Delay (Note 3) 
7b TdTXC(EDRO) TxC# .!. to DTR#/REO# Valid 5 8 TcPc 

Delay (Notes 3 4) 
8 TdTXC(INT) TxC# .!. to INT# Valid Delay 6 10 TcPc 

(Notes 1, 3) 
9 TdSY(INT) SYNC# Transition to INT# 2 6 TcPc 

Valid Delay (Note 1) 
10 TdEXT(INT) DCD# or CTS# Transition to 2 6 TcPc 

INT# Valid Delay (Note 1) 

Notes: 1. Open-drain output, measured with open-drain test load. 
2. RxC# is RTxC# or TRxC#, whichever is supplying the receive clock. 
3. TxC# is TRxC# or RTxC#, whichever is supplying the transmit clock. 
4. Parameter applies to Enhanced Request mode only. 
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08JECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 

ESCC SWITCHING CHARACTERISTICS over COMMERCIAL operating range 
Read and Write Timing 

Parameter Parameter 16.384 MHz 
No. Symbo1 Description Min. Max. 

1 TwPCI PCLK Low Width 26 2000 
2 TwPCh PCLK Hiah Width 26 2000 
3 TfPC PCLK Fall Time 8 
4 TrPC PCLK Rise Time 8 
5 TcPC PCLK Cycle Time 61 4000 
6 TsA(WR) Address to WR8# J.. Setup Time 35 
7 ThA(WR) Address to WR8# i Hold Time 0 

8 TsA{RD) Address to RD8# J.. Setup Time 35 
9 ThA(RD) Address to RD8# i Hold Time 0 

1 0 TsIA(PC) INT ACK# to PCLK i Setup Time 15 
1 1 TsIAi(WR) INTACK# to WR8# J.. Setup Time 70 

(Note 1 ) 
12 ThIA(WR) INTACK# to WR8# i Hold Time 0 
13 TsIAi(RD) INT ACK# to RD8# J.. Setup Time 70 

(Note 1 ) 
14 ThIA(RD) INTACK# to RD8# i Hold Time 0 

15 ThIA(PC) INTACK# to PCLK i Hold Time 15 

16 TsCEI(WR) CE1 # Low to WR8# J.. Setup Time 0 

1 7 ThCE{WR) CE1# to WR8# i Hold Time 0 

18 TsCEh(WR) CE1# High to WR8# J.. Setup Time 30 

19 TsCEI(RD) CE1# Low to RD8# J.. Setup Time 0 
(Note 1) 

20 ThCE(RD) CE1 # to RD8# i Hold Time (Note1 ) 0 

21 TsCEh(RD) CE1# High to RD8# J.. Setup Time 30 
(Note 1) 

22 TwRDI - RD8# Low Width (Note 1 ) 75 
23 TdRD(DRA) RD8# J.. to Read Data Active Delay 0 

24 TdRDr(DR) RD8# i to Read Data Not Valid Delay 0 

25 TdRDf(DR) RD8# J.. to Read Data Valid Delay 70 

26 TdRD(DRz) RD8# i to Read Data Float Delay 20 
(Note 2) 

Notes: 1. Parameter does not apply to Interrupt Acknowledge transactions. 

Unit 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

ns 
ns 
ns 

ns 
ns 

ns 
ns 
ns 

ns 
ns 

ns 

ns 
ns 

ns 
ns 
ns 

ns 
ns 

2. Float delay is defined as the time at which the data bus is released from its drive state 
with a maximum DC load and minimum AC load. 
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OBJECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 
ESCC SWITCHING CHARACTERISTICS over COMMERCIAL operating _ range 
Interrupt Acknowledge Timing, Reset Timing, Cycle Timing 

Parameter Parameter 16.384 MHz 
No. Symbol Description Min. Max. 
27 TdA(DR) Address Required Valid to Read 100 

Data Valid Delay 
28 TwWRI WR8# Low Width 75 
29 TdWRf(DW) WR8# J, to Write Data Valid 20 
30 ThDW(WR) Write Data to WR8# t Hold Time 0 
31 TdWR(W) WR8# J, to Wait Valid Delay (Note 2) 50 
32 TdRD(W) RDS# J, to Wait Valid Delay (Note 2) 50 
33 TdWRf(REO) WR8# J, to W#/REQ# Not Valid Delay 70 
34 TdRDf(REO) RD8# J, to W#lREO# Not Valid Delay 70 
35a TdWRr(REO) WR8# J, to DTR#lREO# Not Valid 4.0TcPc 

Delav 
35b TdWRr(EREO) WR8# J, to DTR#/REO# Not Valid 70 

Delay 
(Note 41 

36 TdRDr(REO) RD8# t to DTR#IREO# Not Valid NA 
Delay 

37 TdPC(INT) PCLK J, to INTA#, INTB# Valid Delay 175 
(Note 2) 

38 TdIAi(RD) INTACK# to RD8# J, (Acknowledge) 50 
Delav (Note 3) 

39 TwRDA RD8# (Acknowledge) Width 75 
40 TdRDA(DR) RD8# J, (Acknowledge) to Read Data 70 

Valid Delay 
45 TdRDA(INT) RD8# J, to INTA#, INTB# Inactive 200 

Delay (Note 21 
46 TdRD(WRQ) RD8# t to WR8# J, Delay for No 10 

- Reset 
47 TdWRQ(RD) WR8# t to RD8# J, Delay for No 10 

Reset 
48 TwRES WR8# and RD8# Coincident Low for 75 

Reset 
49 Trc Valid Access Recovery Time 3.5 

(Note 1) 

Unit 
ns 

ns 
ns 
ns 

ns 
ns 
ns 
ns 
ns 

ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 

ns 

ns 

TcPc 

Notes: 1. Parameter applIeS only between transactIons involVing the ESCC. If WR8#/RD8# 
falling edge is synchronized to PCLK falling edge, then TrC = 3TcPc. 

2. Open-drain output, measured with open-drain test load. 
3. Parameter is system dependent. For any SCC in the daisy chain, TdIAi(RD) must be greater 

than the sum of TdPC{IEO) for the highest priority device in the daisy chain, TsIEI(RDA) for 
the SCC, and TdIEI(IEO) for each device separating them in the daisy chain. 

4. Parameter applies to Enhanced Request mode only. 
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OBJECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 
4.2.4 SBP AC Timing 

# PARAM DESCRIPTION TEST CON DITIONS MIN MAX 
tP 

tCH 
tCl 

tRISE 
tFAll 
tCHFS 
tClOO 
tDOSU 

tDOHD 

SCLK 
(192kHz) 

SCLK period 
SClK hioh time 
SClK low time 
SCLK rise time 
SClK fall time 
SClK high to frame sync 
SClK low to data out 
SBOUT setup time to 
SCLK 
SBOUT hold time from 
SCLK 

tP -
tCl 

tCH -... ... 

/ \ 

4.9 5.5 
2.5 2.7 
2.4 2.8 

20 
20 

40 260 
50 250 
200 

0 

... 

- --a... -4- tFAlL 

V \ \\ / 
\\ 

tCHFS -- --- ----- tRISE .... ... 
SFS 
(8kHz) 

SBIN 

SBOUT 
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I 

tClDO - ... 

) 

tDOSU 

204 

\\ 
\\ , 

tClDO - ... , 
I 

j.... ..... tDOHD 

----

Unit 
us 
IlS 
us 
ns 
ns 
ns 
ns 
ns 

ns 

tCHFS 
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OBJECTIVE SPECIFICATION - ADVANCED COMBO (CURIO) 

Parameter Parameter 16.384 MHz 
No. Symbol Description Min. Max. Unit 

6 TsA(WR) Address to WR8# J. Setup Time 35 ns 
7 ThA(WR) Address to WR8# t Hold Time 0 ns 
8 TsA(RD) Address to ROB# J. Setup Time 35 ns 

9 ThA(RD) Address to RD8# t Hold Time 0 ns 

16 TsCEI(WR) CE2# Low to WR8# J. Setup Time 0 ns 
17 ThCE(WR) CE2# to WR8# t Hold Time 0 ns 
19 TsCEI(RD) CE2# Low to RD8# J.. Setup Time 0 ns 

(Note 1) 

20 ThCE(RD) CE2# to RD8# t Hold Time (Note1 ) 0 ns 

22 TwRDI RD8# Low Width (Note 1 ) 75 ns 
23 TdRD(DRA) RD8# J.. to Read Data Active Delay 0 ns 
24 TdRDr(DR) RD8# i to Read Data Not Valid Delay 0 ns 

25 TdRDf(DR) RD8# J.. to Read Data Valid Delay 70 ns 

26 TdRD(DRz) RD8# t to Read Data Float Delay 20 ns 
(Note 2) 

28 TwWRI WR8# Low Width 75 ns 
29 TdWRf(DW) WR8# J.. to Write Data Valid 20 ns 

30 ThDW(WR) Write Data to WR8# t Hold Time 0 ns 

Notes: 1. Parameter does not apply to Interrupt Acknowledge transactions. 
2. Float delay is defined as the time at which the data bus is released from its drive state with 

a maximum DC load and minimum AC load. 
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OBJECTIVE SPECIFICATioN. ADVANCED COMBO (CURIO) 

4.2.5 IEEE/JTAG P1141.1 Port AC Timing 

, PARAM DESCRIPTION TEST CONDITIONS MIN MAX 
trCK TCK frequency, 50% 10 

- duty cycie <15%). 

tsu1 SETUP time, TMS to 8 
TCK rising adae 

tsu2 SETUP time, TDI to TCK 0 
rislna edae 

thd1 HOLD time, TMS to TCK 2 
risina edae 

thd2 HOLDTIME. TDI to TCK 10 
.. rising edae 

tdl PROP delay, TOO after 30 
TCK faRina -adae 

td2 PROP _DElAY. SYSTEM 35 
OUTPUT after TCK 
falling edge 

If , 
J 

TCK 

-- ... -- thd1 -tsu1 .- - td1 
1-

TMS 
H I'--

tsu2 ........ ~ 
\ 

,---
TOI 

J !L-

- -
TOO 

thd2 

.- .... - -td2 

System Outp ut V' 
Jr,. 

-END-
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MHz 

ns 

ns 

ns 

ns 

ns 

ns 
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