4:1 ATM QS6810A

@ Multiplexer/Demultiplexer PRELIMINARY

QuALITY
SEMICONDUCTOR, INC.

FEATURES

» TableFull-duplex 4:1 ATM cell mux/demux

« High speed, up to 800-Mb/s transfer rate

+ 18-Kbit FIFO buffering on chip

» Expandable up to 31-to-1 mux/demux

+ Variable cell length for routing tag insertion

 Byte- and word-width UTOPIA data ports

» Generic microprocessor interface for
configuration, testing, network management

« Loopback test modes for network/system
verification

» JTAG port for boundary-scan testing

» Advanced low-power CMOS technology

« Space-saving 208-pin QFP package

* 5V power supply

» —40°C to 85°C operating temperature

FUNCTIONAL DESCRIPTION

The QS6810A is a full-duplex high-speed 4:1 ATM
cell multiplexer/demultiplexer with built-in FIFO buff-
ering. ltprovides five industry-standard UTOPIA ports
to connect to a variety of physical-layer and adapta-
tion-layerdevices. Fourfull-duplex ATMdata streams
of up to 200Mb/s can be multiplexed/demultiplexed
into one data stream of up to 800Mb/s. Up to eight
QS6810A's can be connected in parallel to make
wider multiplexer/demultiplexers, up to 31:1. (Note:
Port address 11111b is used in the system for bus
arbitration, andthusis unavailable as a port address.)

The QS6810A (see Figure 1) can be used as an
inexpensive concentrator or fanout expander to
combine multiple low- to medium-speed ATM cell
streams into higher-speed streams. This allows
various ATM data rates to be efficiently mixed and
matched within the same local switch fabric. The
part can also be used as a building block for low-cost
non-blocking crosspoint switches. (See APPLICA-
TION EXAMPLES.)

Each QS6810A has five ATM UTOPIA interface
ports. Ports A, B, C, and D are byte-wide UTOPIA
Level 1 ports while Port W is a programmable byte-
or word-wide UTOPIA Level 2—compatible port.
Data parity bit transfers are also supported, one
parity bit for each byte if bit 6 of the configuration
register is set to “0”, or one parity per word if bit 6 is
setto “1”.

Figure 1. QS6810A Concentrator, Four ATM Cell Streams Into One
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QS6810A PRELIMINARY

ATM cells are multiplexed from Ports A, B, C, D to
Port W and demultiplexed from Port W to Ports A, B,
C, D. Port W operates at bus cycle speeds up to
50MHz, while Potts A, B, C, D tun at half the Port W
cycle rate, 25MHz maximum. Transmit and receive
clocks for Ports A, B, C, D are generated internally
by dividing down the transmit and receive clocks of
Port W (see Figure 2).

The QS6810A provides individual byte/word con-
version and transmit/receive FIFO buffering of up to
four cells in each direction for each of the 8-bit ports
to reconcile data-width and data-rate differences
between the two sides of the device. Controls for
4-to-1 multiplexing of receive data and 1-to-4
demultiplexing of transmit data are accomplished by
port address polling as described in the UTOPIA
interface standard. The device suppotts cell-level
flow control as specified in UTOPIA.

The QS6810A supports standard ATM cell sizes of
53 bytes. In addition, the cell sizes can be pro-
grammed from 48 to 64 bytes to suppott insertion/
deletion of routing tags (as shown is Table 5).

The QS6810A has six internal registers for port
addresses, device configuration, status, and
loopback control. These registers are accessed
through a processor interface port, using genetric
I/0 or memoty access signals. The processor inter-
face port (Port M) has the capability of transmitting/
receiving data in ATM cell format from Port W
(see Figure 2). This feature provides a convenient
way of relaying interprocessor messages or other
system management information.

The QS6810A suppotts loopback mode at all five
UTOPIA interface ports; loopback among Ports A,
B, C, D; and loopback between the processor inter-
face port and any of the Ports A, B, C, D. The
multitude of loopback modes enable various system
checkout and creative applications. The QS6810A
also supports board-level device operational tests
with its built-in JTAG boundary-scan test capability.

APPLICATION EXAMPLES

The high data-transfer rate and on-chip FIFO buffer-
ing of the QS6810A allow it to be used in a humber
of different applications within the ATM “fabric,” a
term used to describe the infrastructure of an ATM

Figure 2. QS6810A Function Symbol
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network with its switches and transmission lines.
Most of the common applications of the part fall into
three categories, which are covered in the sections
that follow. The categories covered are, respec-
tively: 1) fanout expansion for high-end ATM switch-
ing equipment; 2) workgroup switching hub switch
element; and 3) transmission line concentrator.

Fanout Expansion for ATM Switch

The switch core of a high-end ATM switch is typically
built up from ASIC or standard-product IC switch
elements, such as 4 x 4 crosspoint switch 1Cs. To
maximize the throughput capacity of the switch, very
high data transfer rates are sought for the switch core,
and consequently the core is fairly expensive to
implement. In addition, as the number of ports, N,
becomes large, the switch core needed to handle the
ports grows as N2, as shown in the example of a 16
x 16 crosspoint switch made up from 4 x 4 crosspoint
chips (16 chips) (see Figure 3). The use of multiplex-
ing/demultiplexing to fan out from the switch core to
the ports is an effective way of controlling IC costs
while keeping throughput high.

QUALITY SEMICONDUCTOR, INC.
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Figure 3. A 16 x 16 Crosspoint Switch Made Up of 4 x 4 Crosspoint Chips
Requires 16 Chips

The same type of switch, implemented with the
fanout technique shown in Figure 4, requires only
one 4 x 4 crosspoint chip and four QS6810A mux/
demux chips, providing the function of 16 of the
pricey crosspoint chips for the cost of only four less
expensive mux/demux chips. Besides the obvious
cost savings of this technique, the mux/demux /O
ring around the periphery of the switch can be
implemented on add-in port cards of various types,
allowing different protocols and data rates to be
mixed and matched in the switch.

Low-Cost ATM Switch Building Block

By feeding the output of the multiplexer portion of
the QS6810A back into the demultiplexer portion,
and adding some external logic to control the UTO-
PIA bus and port addressing, the device becomes a
switch capable of switching any input port to any
output port (see Figure 5). In fact, since the device
has FIFO buffers, and Port W of the device has an
800-Mby/s transfer rate, up to 200-Mb/s traffic from
each switch port can be handled simultaneously
without loss or blocking.

MDSN-00004-02
OCTOBER 22, 1998
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Figure 4. A 16 x 16 Crosspoint Switch Using Mux/Demux Fanout Expansion on
the Port Cards, a Flexible, Cost-Saving Architecture
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Figure 5. QS6810A Used as Switching Wider multiplexers/demultiplexers can be config-
Device with UTOPIA ured by tying the Port W data lines of several chips
Controller together, as shown in Figure 6. Up to eight devices

can be paralleled in this way.
Port A |:>\

Port B I:> 1/2
QS6810A
Port C |:>

UTOPIA
Controller

With a combination of mux/demux width expansion,
\ a bit of UTOPIA bus controller logic, and (optional)

external buffering, the QS6810A can be used in
access equipment, such as the workgroup switch
shown in Figures 7 and 8.

Figure 6. Multiplexer/demultiplexer Width Expanded by Parallel Connection of up
to Eight QS6810As
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Figure 7. QS6810As Used in 12-Port OC1 Workgroup Switch

Uplink
Port
] A\
2\ N\
) UTOPIA )
Bus
Controller

b y

Dual-Port

>RAM:>

(optional)

1000 10000 1000
NEEIVA VAN

Notes:

1

2,
3.
4

Provides 12 ports with local switching with 51.84-Mb/s per port full duplex.

Connects workgroup of 12 to ATM switch fabric via 622-Mb/s OC12 line (Uplink Port).

51.84-Mb/s bandwidth available for each of 12 ports (OC1-compatible).
Input and output FIFO buffering:

— Inputs: four cells per port.

— Outputs: four cells per port.
QS32X245 QuickSwitch™ isolates in and out high-speed buses (optional).
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Figure 8. QS6810As Used in 24-Port ATM 25 Workgroup Switch
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Provides 24 ports with local switching at 25-Mb/s per port full duplex.
25-Mb/s bandwidth available for each of 24 ports (ATM 25-compatible).
Connects workgroup to ATM switch fabric via 622-Mb/s OC12 line (Uplink Port).

5. QS32X245 QuickSwitch isolates in and out buses (optional).
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0OC3-t0-0C12 Line Concentrator

With the addition of SONET Framer and physical
layer interface (PHY), the QS6810A can concen-
trate 51.84-Mb/s OC1 and 155-Mb/s OC3 lines into
622-Mb/s OC12lines, as shownin Figures 9and 10,

respectively.

Figure 9. 12:1 Concentrator for OC1 Lines
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Figure 10. 4:1 Concentrator for OC3 Lines
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FUNCTIONAL BLOCK DIAGRAM

Figure 11. QS6810A Function Block Diagram

RXXXX_A -—{ L1

UTOPIA B/W FIFO
RxData A == R i

L-2
RXXXX_B +—{ L1
UTOPIA
UTOPIA B/W FIFO
RxData_B =3 R i Rx it le——»  ROOXX_W

& —» RxData_W

mux

RXXXX_C w+—»] L1
UTOPIA | BW FIFO

RxData_C == R i

control

RXXXX_D +—»]| L1

il

Y V Vv ¥

UTOPIA B/W FIFO
RxData_D =3 ) RxAddr{4:0]
Rx i/f
R/W Controls .«—| Proc
. REGISTERS
D[7:0)/A[2:0] ~a—] it
SDA <—— BW FFo |-

TXXXX_A —» L1

UTOPIA B/W FIFO
TxData A -<f— TxiA

L-2
TXXXX_B -—] L1
UTOPIA
UTOPIA BW FIFO
TxData_B -~ S Tx i >  TXXXX_W

& ‘— TxData W

TXXXX_C -+—f L1 mux

UTOPIA B/W FIFO
TxData_C -f— T i

control

TXXXX_ D —m L1

UTOPIA BW FIFO

TxData_D -eff— S TxAddr{4:0]

S S

Notes:

«  RxXXX = RxCIk, RxSOC, RxClav and RxEnb; TxXXX = TxClk, TxSOC, TxClav and TXEnb.

+ RxData_X and TxData_X, X = A, B, C and D are 9 bits wide, including a parity bit. RxData_W and TxData_W are
18 bits wide, including two parity bits, or 9 bits wide including one parity bit.

* R/W controls = WR, CS and OE.

+ B/W = byte-word and word-byte conversions.

+ Loopback interrupt flags: SWFF = System Write FIFO Full (insufficient space available in outgoing FIFO for another
whole cell); SDA = System Data Available (one or more full cell(s) available in incoming FIFO).
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PIN ASSIGNMENTS AND DESCRIPTIONS

The QS6810A 1/0 signals are listed in Table 1 in
incremental pin number order. Definitions of these
signals are presentedin Tables 2, 3, and 4, grouped
according to function. All signals are active-high

Table 1. QS6810A Pin Numbers and Signal Descriptions

signals except those denoted with an overbar. A
signal that is tri-stateable is denoted by a dagger (1)

in the 1/0 column.

Pin # | Signal I/0 | Pin # | Signal I/0 | Pin # |Signal /0 | Pin # | Signal 1’0
1 |RxPrty A | 53 |RxPrty B | | 105 |RxPrty C | 157 |RxPrty D |
2 |RxData A[7] | | 54 |RxData B[7] | | | 106 |RxData C[7] | | 158 |RxData D[7] | |
3 |RxData A[6] | | 55 |RxData B[6] | | | 107 |RxData C[6] | | 159 |RxData _D[6] | |
4 |RxData A[5] | | 56 |RxData B[5] | | | 108 |RxData C[5] | | 160 |RxData D[5] | |
5 |RxData A[4] | | 57 |RxData B[4] | | | 109 |RxData C[4] | | 161 |RxData D[4] | |
6 |RxData A[3] | | 58 |RxData B[3] | | | 110 |RxData C[3] | | 162 |RxData D[3] | |
7 |RxData A)2] | | 59 |RxData B[2] | | | 111 |RxData C[2] | | 163 |RxData D[2] | |
8 |RxData A[l] | | 60 |RxData B[1] | | | 112 |RxData C[1] | | 164 |RxData D[1] | |
9 |RxData A[0] | | 61 |RxData B[0] | | | 113 |RxData C[0] | | 165 |RxData D[0] | |
10 |RxEnb_A O | 62 |RxEnb_B O | 114 |RxEnb_C O | 166 |RxEnb_D 0
11 |RxClk_A O | 63 |[RxCk B O | 115 |RxClk_C O | 167 |RxClk D 0
12 |TxEnb_A O | 64 |TxEnb_B O | 116 |TxEnb_C O | 168 |TxEnb_D 0
13 [TxClk_A O | 65 |TxClk B O | 117 [TxClk C O | 169 |TxClk D 0
14 |GND [ 66 |GND | | 118 [GND [ 170 |GND [
15 [TxSOC A O | 67 |TxSOC B O | 119 |TxSOC C O | 171 |TxSOC D 0
16 |TxPrty A O | 68 |TxPrty B O | 120 |TxPrty C O | 172 |TxPrty D 0
17 |TxData A[7] |O | 69 |TxData B[7] | O | 121 |TxData C[7] |O | 173 |TxData D[7] |O
18 (Voo [ 70 | Vo I | 122 Vg [ 174 |V [
19 |[TxData A[6] |O | 71 |TxData B[] | O | 123 |TxData C[6] |O | 175 |TxData D[6] |O
20 |TxData A[5] |O | 72 |TxData B[5] | O | 124 |TxData C[5] | O | 176 |TxData D[5] | O
21 |TxData A[4] [O | 73 |TxData B[4] | O | 125 |TxData C[4] | O | 177 |TxData D[4 |O
22 |TxData A[3] |[O | 74 |TxData B[3] [ O | 126 |TxData C[3] |O | 178 |TxData D[3] | O
23 |GND [ 75 |GND | | 127 |GND | 179 |GND |
24 |TxData A[2] |[O | 76 |TxData B[2] [ O | 128 |TxData C[2] |O | 180 [TxData D[2] | O
25 |TxData A[l] [O | 77 |TxData B[] [ O | 129 |TxData C[1] |O | 181 [TxData D[1] |O
26 |Vgg [ 78 |V | | 130 |[GND [ 182 |GND [
27 |GND [ 79 |GND I | 131 [Vge [ 183 |Vee [
28 |TxData A[0] [O | 80 |TxData B[0] [ O | 132 |TxData C[0] | O | 184 [TxData D[0] | O
29 [RxCk W [ 81 |RxSOC B | | 133 [RxSOC C [ 185 |RxSOC D |
30 |[RxClav_A [ 82 |RxClav_B | | 134 |RxClav_C [ 186 |RxClav D [
31 |TxClav_A [ 83 |TxClav_B | | 135 |TxClav_C [ 187 |TxClav_D [
32 |RxSOC_A [ 84 |TxClk W | | 136 |TxAddr[4] [ 188 |TxData W[15] | |
33 |RxData W[15] [Ot | 85 |RxSOC W [Of | 137 |TxAddr[3] [ 189 |TxData W[14] | |
(continued)
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Table 1. QS6810A Pin Numbers and Signal Descriptions (continued)

[Pin # [Signal I/0 | Pin # | Signal I/0 | Pin # | Signal /O | Pin # | Signal 110
34 |RxData_W[14]|Ot | 86 |RxClav.W |Of | 138 |TxAddr[2] | | 190 | TxData W[13]]| |
35 |RxData_W[13]|Ot | 87 |RxPriy W[1] | Ot | 139 |TxAddr1] | | 191 |TxData_ W[12]| |
36 |GND [ 88 |GND | | 140 |TxAddr[0] | | 192 | TxData W[11]]| |
37 |RxData_W[12]|Ot | 89 |RxPrty W[0] |Of | 141 [TxSOC_W | | 193 | TxData_W[10]| |
38 |RxData W[11]{Ot | 90 |TxClav. W |Of | 142 |TxEnb_W | 194 | TxData_W[9] | |
39 |RxData_W[10]|Ot | 91 |D[7] /O | 143 |RxEnb_W | | 195 |TxData W[8] | |
40 |RxData_W[9] {Ot | 92 (D[] /O | 144 [TxPriy W[1] | | | 196 |TxData W[7] | |
41 |RxData_WI[8] {Ot | 93 |D[5] /O | 145 |TxPriy W[0] | | | 197 |TxData W[6] | |
42 |V [ 94 |V | | 146 [A[2] | | 198 |TxData W[5] | |
43 |GND [ 95 |GND || 147 [A[1] | | 199 |TxData W[4] | |
44 |RxData_W[7] |Ot | 96 |D[4] 11O | 148 |A[0] | | 200 | TxData_ W[3] | |
45 |RxData_W[6] {Ot | 97 |D[3] 0 | 149 |WR | | 201 |TxData W[2] | |
46 |RxData_W[5] {Ot | 98 |D[2] 10 | 150 |OE | | 202 |TxData W[1] | |
47 |RxData_W[4] {Ot | 99 |D[1] 10 | 151 |CS | | 203 |TxData W[0] | |
48 |RxData_WI[3] {Ot | 100 |D[0] 1O | 152 |TDI | | 204 |RxAddr[4] [
49 |GND | | 101 |GND | | 153 |TMS | | 205 | RxAddr[3] [
50 |RxData_W[2] |Ot | 102 |SDA O | 154 |TCK | | 206 |RxAddr[2] |
51 |RxData W[1] |Ot | 103 [SWFF O | 155 |Reset | | 207 |RxAddr[1] [
52 |RxData_W[0] |Ot | 104 |TDO O | 156 |Reserved N/C | 208 |RxAddr[0] [

Table 2. Ports A, B, C, D Data Transfer Interface
Note: X represents A, B, C, or D.

synchronizing transfers on RxData_X.

Name Pin # /0 | Description

RxData_X[7-0] A: 29 I Byte-wide data received into Port X.
B: 54-61
C:106-113
D: 158-165

RxPrty_X 1,53, 105, 157 I Odd parity bit over RxData_X[7-0].

RxSOC_X 32,81, 133, 185 I Start of Cell. This signal shows that RxData_X
contains first valid byte of a cell.

RxEnb_X 10,62, 114, 166 O Enable. This sighal indicates that RxData_X and
RxSOC_X will be sampled at the end of the next
clock cycle.

RxClav_X 30, 82, 134, 186 I Cell Available. Asserted by device connected to
Port X to indicate it has a complete cell available
for transfer to the QS6810A.

RxClk_X 11,63, 115, 167 @] Data transfer clock provided by the QS6810A for

(continued)
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Table 2. Ports A, B, C, D Data Transfer Interface (continued)

Name Pin # /0 Description
TxData_X[7-0] A:17,19-22 0O Byte-wide data transmitted out of Port X.
24,25, 28
B: 69, 71 -74
76,77,80
C:121,123-126
128, 129, 132
D:173,175-178
180, 181, 184
TxPrty_X 16, 68, 120, 172 @] Odd parity bit over TxData_X[7-0].
TxSOC_X 15,67, 119, 171 @] Start Of Cell. Asserted by the QS6810A when
TxData_X contains first valid byte of a cell.
TxEnb_X 12,64, 116, 168 @] Enable. Asserted by the QS6810A during cycles
when TxData X contains valid cell data.
TxClav_X 31, 83, 135, 187 I Cell Available. Asserted by device connected to
Port X to indicate it can accept the transfer of a
complete cell.
TxClk_X 13,65,117,169 @] Data transfer clock provided by the QS6810A for

synchronizing transfers on TxData_X.

Table 3. Port W Data Transfer Interface

Name

Pin#

/0

Description

RxData_W[15-0]

33-35, 37-41
44-48, 50-52

Ot

16-bit received data driven out of QS6810A

Port W. These bits are tri-stated when Port W is
not active. When Port W operates in

8-bit mode, the data is transferred in
RxData_W][7-0].

RxPrty_WI[1-0]

87, 89

Ot

RxPrty_WI[1] is the odd parity bit for
RxData_W][15-8], RxPrty_WIO0] is the odd parity
bit for RxData_W][7-0]. These two bits are tri-
stated when the RxData_WT[15-0] are tri-stated.
Look for more information on the parity descrip-
tion (Table 18).

RxSOC_ W

85

Ot

Start Of Cell. Active-high signal asserted by the
QS6810A when RxData_ W contains first valid
word or byte of a cell. This bit is tri-stated when
Port W is not active.

RxEnb_W

143

Enable. Active-low input signhal indicating that
RxData_W and RxSOC_W will be sampled at
the end of the next clock cycle.

RxClav_W

86

Ot

Cell Available. Asserted by QS6810A to indicate
it has a complete cell available for transfer. This
bit is tri-stated whenever RxAddr[4-0] does not
match with any port addresses assigned to the
device.

(continued)
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Table 3. Port W Data Transfer Interface (continued)

Name Pin # /0 | Description
RxClk_W 29 I Data transfer clock input to the QS6810A for
synchronizing transfers on RxData_W and
RxPrty_W.
RxAddr[4-0] 204-208 I Receiving operation polling address set up by
system.
TxDATA_W[15-0] 188-203 I 16-bit transmitted data driven into the QS6810A

Port W. When Port W operates in 8-bit mode,
the data is transferred in TxData_W[7-0].
TxPrty_W[1-0] 144,145 I TxPrty_W[1] is the odd parity bit for
TxData_WI[15-8]; TxPrty_WI[O0] is the odd parity
bit for TxData_W[7-0]. Look for more information
on the parity description (Table 18).

TxSOC_W 141 I Start Of Cell. Active-high signal indicating the
TxData W contains first valid word of a cell.

TXEnb_W 142 I Enable. This signal is low during cycles when
TxData_W contains valid cell data.

TxClav W 90 Ot | Cell Available. Asserted by the QS6810A to

indicate it can accept the transfer of a complete
cell. This bit is tri-stated whenever TxAddr[4-0]
does not match the port addresses assighed to

the device.
TxClk_W 84 I Data transfer clock input to the QS6810A for
synchronizing transfers on TxData_W.
TxAddr[4-0] 136-140 I Transmitting operation polling address set up by
system.

Table 4. Processor Interface (Port M) and Power Supply

Name Pin # /0 | Description
D[7-0] 91-93, 96-100 IO | Processor interface data bus.
A[2-0] 146-148 I Processor interface address bus.
WR 149 I Processor interface write enable.
OE 150 I Processor interface output enable.
[ 151 I Processor intetface QS6810A chip select.
DA 102 @] System Data Available. This signal is asserted

when a full cell of data is stored into Port M
transmitting FIFO from Port W. It is negated
when there is only one byte left in the FIFO and
a host read operation is initiated. At power on or
after system reset the sighal is negated.

(continued)
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Table 4. Processor Interface (Port M) and Power Supply (continued)

Name Pin # /0 | Description
SWFF 103 @] System Write FIFO Full. This signal is asserted
when there is only one empty location left in the
Port M receiving FIFO due to a system write
operation and a falling edge of the WR signal
initiating the last write operation. It is negated
when a receiving transfer to Port W creates an
empty cell location in the FIFO. At power on or
after system reset the sighal is negated.
Reset 155 I A low on this pin resets the QS6810A and
configures the device to its default setup.
TDI 152 I JTAG Test Data Input.
TDO 104 @] JTAG Test Data Output.
T™MS 153 I JTAG Test Mode Select.
TCK 154 I JTAG Test Clock.
Reserved 156 This pin is reserved for factory use only; do not
make any connection to this pin.
Vee 18, 26, 42, 70, 78, I 5V power supplies.
94,122,131,
174,183
GND 14, 23, 27, 36, 43, I Ground.
49, 66, 75, 79, 88,
95,101, 118, 127,
130, 170, 179, 182

OPERATIONAL DESCRIPTION
Architecture

There are five UTOPIA potts in the QS6810A: they
are designated Port A, Port B, Port C, Port D, and Port
W, respectively. Each of the Ports A, B, C, D has a 5-
bit system address, which is assigned by the user
after power-on reset and system reset. The system
address assigned to these ports can be any four
consecutive integers inthe range from 0to 30d. Ports
A, B, C, D are 8-bit-wide data ports with an optional
parity bit, while Port W is a 16-bit-wide data port with
two optional parity bits. A 4-cell-deep receiving FIFO
and a 4-cell-deep transmitting FIFO are provided to
each of the Ports A, B, C, D for data buffering. These
FIFOs are 36 bits wide and are connected to Ports A,
B, C, D through converting logic.

Data transfers in or out of the QS6810A are carried
out in whole cell units, where one cell equals 48 to
64 data bytes or 24 to 32 data words (dual-byte), as
determined by the cell-length register setting. Fol-
lowing the UTOPIA convention, data is said to be
transmitted from Port W to Ports A, B, C, D and
received from Ports A, B, C, D to Port W. Interms of
multiplexing and demultiplexing, data is multiplexed
from Ports A, B, C, D to Port W and demultiplexed
from Port W to Ports A, B, C, D.

Processor Interface

Access to QS6810A’s internal registers and the two
Port M FIFOs is made through the processor inter-
face under the control of A[2-0], CS, WR, and OE.
Address assignments for these registers and FIFOs
are listed in Figure 12.

14 QUALITY SEMICONDUCTOR, INC.
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Figure 12. Processor Interface Register Map

A[2-0] 000 001 [ 010 011

100 101 110 111

Access | Port M FIFOs PAL| PAH | PMA

Reserved

Configuration | Status | Loopback

Reading and writing of Port M FIFOs with the pro-
cessor interface is done at byte-level: i.e., every
read or write operation does not have to read/write
a full cell of 53 bytes.

6.3 Internal Registers

The QS6810A has six 8-bit wide registers: Port
Address Low (PAL) register, Port Address High
(PAH) register, Port M Address (PMA) register,
Configurationregister, Status register, and Loopback
register. All these registers, except the Status regis-
ter, are readable and writeable through the proces-
sor interface. The Status register is a read-only
register. Timings for reading and writing these reg-
isters are shown in Figures 22 and 23.

Port Address Registers

Addresses for the QS6810A’s 8-bit ports are in
ascending order from Port A to Port D. The PAL

register holds the lowest address assigned to the
QS6810A ports and is always the address of Port
A. The PAH register holds the highest address
assigned to the QS6810A ports and it could be the
address of Port A, Port B, Port C, or Port D. If the
difference between PAL and PAH is less than 3,
one or more of the QS6810A’s ports are not acces-
sible. This feature can be used to configure the
QS6810A as a 2:1, 3:1, or 4:1 multiplexer/
demultiplexer. If PAH is lower than PAL, the
QS6810A will not function. If PAH is higher than
PAL by more than 3, undefined states may exist
and the QS6810A will function unpredictably. Only
bit 0 through bit 4 are used in these two registers
as shown in Figure 13, the others being reserved.
After power-on reset or system reset, the two reg-
isters are set to “0”; the user is required to program
them with appropriate addresses before the
QS6810A will function propetly.

Figure 13. PAH and PAL Registers

Bit7 | Bit6 | Bit5| Bitd4 | Bit3 | Bit2 | Bit1 | Bit0
Res Res Res XA4 | XA3 XA2 XA1 XAO0
Note:
Res Bits 5-7 are reserved for possible future use.
Always write 0s to these bits.
MDSN-00004-02 QUALITY SEMICONDUCTOR, INC. 15
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Port M Address Register

The QS6810A has an 8-bit-wide system micropro-
cessor interface for reading/writing its internal regis-
ters. In addition, the processor interface is equipped
with two 2-cell-deep FIFOs and data converting
logicto give it the capability to send and receive data
from Port W. This enables the system processor to
dointerprocessoror system information relay through
Port W and ATM switches. The processor interface
port is identified as Port M and, like Ports A, B, C, D,
a system address must be assigned to Port M to
allow it to transmit and receive data from Port W and
other ports in the device. Bit 4 to bit 0 of Port M

Figure 14. PMA Register

Address (PMA) register hold the address assighed
to Port M.

Bit 7 to bit 5 of this register are used to select the cell
length when bit 5 of the Configuration Register is set
to 1. Refer to the Configuration Register section for
more information on this usage.

The format of Port M Address register is shown in
Figure 14. The register bits are set to “0” after reset
and must be programmed for proper function.

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO
CL2 | CLA1 CLO | MA4 | MA3 | MA2 | MA1 | MAO
16 QUALITY SEMICONDUCTOR, INC. MDSN-00004-02
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Configuration Register

The Configuration Register holds information that This information is defined and described in the
controls the device’s configuration (see Figure 15). notes to the figure. Bits 6-7 are reserved.

Figure 15. Configuration Register

Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO
uC (wp/BP| VCL | PW8 | SP FS RFM | WFM

Notes:

WFM  Write Flag Mask. Setting this bit to “1” prevents assertion of processor interface’s SWFF output signal.
Default is “0”.

RFM Read Flag Mask. Setting this bit to “1” prevents assertion of processor interface’s SDA output signal.
Default is “0”.

FS FIFO Size select. Setting this bit to “1” reduces the size of Ports A, B, C, D’s transmitting and receiving

FIFOs to 2 cells each. Default is “0”, which makes each of these FIFOs 4 cells deep. This bit does not
affect the size of Port M’s FIFOs, which is fixed at 2 cells each for transmit and receive.

SP Signal Polarity. Setting this bit to “1” forces the RxSOC_W, RxClav_W, TxClav_W, and TxSOC_W
to become active low signals. In default this bit is “0” and the four signals are active high signals.

PWs8 8-bit Port W. Setting this bit to “1” changes the transferred data width at Port W from 16-bit to 8-bit.
Default is “0” which specifies a 16-bit data width at Port W. In the 8-bit mode, Port W data is transferred
in TxData_W[7-0] and RxData_WI[7-0] as it is, without the addition of UDF2 byte in a receiving
operation or removing of UDF2 byte in a transmitting operation. Maximum frequency of Tx/RxClk_W
and Tx/RxCIk_X remains to be 50MHz and 25MHz respectively in the 8-bit Port W mode.

VCL Variable Cell Length. Setting this bit to “1” changes the length of a cell used in the QS6810A operation
from the standard 53 bytes (in 8-bit mode) or 27 words (in 16-bit mode) to a length defined by bit 7
to bit 5 of the PMA register. Default of this bit is “0,” which specifies a cell length of the standard 53
bytes or27words. Inthe default situation, the bit settings in bit 7 to bit 5 of the PMA register are ignored.

When the cell length is larger than 53 bytes, the additional bytes are to be placed at the front end of
a standard ATM cell and before the ATM cell. When Port W is in word-wide mode, insertion and
deletion of UDF2 bytes for odd-length cells will be carried out at the sixth byte of the standard ATM
cell, the same as when a standard ATM cellis transferred. When the cell length is even, 48 or 64 bytes,
no UDF2 byte insertion or deletion is performed.

BP/WP Bit Parity/Word Parity: When bit 6 is set to “0” (Default), the one parity bit per byte mode is selected.
When it is set to “1”, the one parity bit per word mode is selected. For a detailed description, see the
parity description (Table 18).

uc Utopia Compliant: When bit 7 is set to “0” (Default), the QS6810A is in the UTOPIA compliant mode:
1st clock — RxClav_X
2nd clock <~ RxEnb_X
3rd clock — RxSoc_X
When bit 7 is set to “1”, RxSoc_X can respond immediately on RXxEnb_X going low:

1st clock — RxClav_X
2nd clock < RxEnb_X
2nd clock — RxSoc_X

MDSN-00004-02 QUALITY SEMICONDUCTOR, INC. 17
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Definition of cell length is shown in Table 5 whenthe
VCL bit is set to “1”.

Table 5. Cell Lengths when VCL bit is set to “1”

PMA PWS8 = “0” PW8 = “1”
Bit7 | Bit6 | Bit5 Port X (8-bit) Port W (16-bit) Port X (8-bit) Port W (8-bit)
0 0 0 53 bytes 27 words 53 bytes 53 bytes
0 0 1 55 bytes 28 words 55 bytes 55 bytes
0 1 0 57 bytes 29 words 57 bytes 57 bytes
0 1 1 59 bytes 30 words 59 bytes 59 bytes
1 0 0 61 bytes 31 words 61 bytes 61 bytes
1 0 1 63 bytes 32 words 63 bytes 63 bytes
1 1 0 64 bytes 32 words 64 bytes 64 bytes
1 1 1 48 bytes 24 words 48 bytes 48 bytes

Status Register

The Status register holds status information on the SWFF and SDA read the inverse binary value of pins
two FIFOs in Port M; it is a read-only register. The 103 and 102, respectively (see pin descriptions).
register’s bit definitions are shown in Figure 16. Bits 7-2 are reserved for possible future use.
Figure 16. Status Register.

Notes
SWFF

SDA

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Res Res Res Res Res Res SWFF | SDA

System Write FIFO Full flag. This bit has the same definition as the output pin of the same name. This

bit is set to “0” when the Port M receiving FIFO is full from a system write operation and it remains so until
one full cell is transferred out of the FIFO. The bit is then set to “1”. Default of this bit is “1”.

System Data Available flag. This bit has the same definition as the output pin of the same name. This bit
is set to “0” after the first full cell is stored into the Port M transmitting FIFO and it remains so until the last
byte in the FIFO is being retrieved by the system processor. The bit is then set to “1”. Default of this bit
is “17.

Reserved bits (2-7). Always write 0s to these bits.

18
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Loopback Register

The Loopback Register is used to configure system
loopback operations (see Figure 17). Bit definition of
the loopback register is as shown in Table 6.

Figure 17. Loopback Register

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1

Bit0

Mode Input Port Output Port

Table 6. Loopback Register Definitions

a. Bits 7-6: Mode
B7 B6 Mode
0 0 Normal operation (default)
0 1 Port W loopback
1 0 Port X loopback
1 1 Undefined
b. Bits 5-3: Port X Loopback Input Port Select
B5 B4 B3 Input Port
0 0 0 Port A (default)
0 0 1 Port B
0 1 0 Port C
0 1 1 Port D
1 0 0 Port M
1 0 1 Undefined
1 1 0 Undefined
1 1 1 Undefined
¢. Bits 2-0: Port X Loopback Output Port Select
B2 B1 BO Output Port
0 0 0 Port A (default)
0 0 1 Port B
0 1 0 Port C
0 1 1 Port D
1 0 0 Port M
1 0 1 Undefined
1 1 0 Undefined
1 1 1 Undefined
MDSN-00004-02 QUALITY SEMICONDUCTOR, INC. 19
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The QS6810A supports two types of loopback:

+  Port Wloopback — In this mode, data is written
into QS6810A via TxData_W and directly read
back from RxData_W. The data is not routed
through any port FIFO. The QS6810A negates
all TxEnb_X and RxEnb_X lines and the SDA
line and asserts the SWFF line during the Port W
loopback operation.

»  Port X loopback — In this mode, cell-level data
is written into a selected input port’s (Ports A,
B, C, D or Port M) receiving FIFO through the
port’'s RxData bus or processor interface’s data
bus. Data is then routed through the selected
output port’s transmitting FIFO before being
read back from the port’s TxData bus or the
processor interface’s data bus. The input port
and output port in this loopback configuration
can be of the same or different port, however a
loopback configuration that has both input and
output ports set for Port M is not supported.
The QS86810A negates TxClav_W and
RxClav_W during the Port X loopback opera-
tion. It also negates TxEnb_X and RxEnb_X of
those ports not involved in the loopback and,
depending on whether or not Port M is in-
volved in the loopback, negates the SDA and
asserts SWFF as appropriate.

The QS6810A is set into a loopback test mode by
writing the loopback register’s mode bits 7-6 with a
loopback-select code. Only one loopback opetration
is allowed at a time. All ports not configured for
loopback will be kept idle. During Port X Loopback,
although Port W is idle, TxClk_W and RxClk_W
must be active for sourcing TxClk_X and RxCIk_X,
respectively. The loopback function will not affect
the port address registers and the configuration
register’s settings. Internal registers remain acces-
sible as long as Port M is not configured for a
loopback operation. When a loopback test mode is
started:

» Alldata originally stored in the device becomes
invalid; all FIFOs inside the device willbe flushed,
resulting in the SDA and the SWFF status bits
being set to their defaults.

»  The TxAddr[4-0] and RxAddr[4-0] inputs will be
ignored. Loopback input and output ports are
selected through the loopback register’s bits 5-
3 and having bits 2-0 in the Port X Loopback
mode.

« Actual loopback data transfer should not be
started until five clock cycles, either
Tx/RxCIk_W or Tx/RxCIk_X cycles, after enter-
ing a loopback mode, to allow time for setup of
initial internal conditions.

To maintain data synchronization in a Port W
loopback operation the TxClk_W must be at the
same frequency as the RxClk_W. After the Port W
loopback is set up:

1. The QS6810A asserts both TxClav_W and
RxClav_W and holds them asserted during the
loopback test. The QS6810A also negates all
the TxEnb_X, RxEnb_X, and SDA lines and

asserts SWFF to prevent Ports A, B, C, D and
Port M from becoming active.

2. To start the loopback operation the ATM Layer
device or other device connected to Port W
should assert the RxEnb_W signal before, or no
TxSOC_W. RxEnb_W should stay asserted
during the loopback, whereas TxEnb_W can be
negated andthen asserted againto control data
flow. TxSOC_W should be always used to indi-
cate the first word of a cell transfer.

3. The QS6810A will route the incoming data on
the TxData_W lines to the RxData_W lines and
will assert RxSOC_W when the first word of a
cell appears at RxData_W lines.

Atiming diagram of the loopback operation is shown
in Figure 25.
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Power-on Initialization and Reset

After receiving a power-on reset or a system reset
input, the QS6810A sets all the configuration bits and
status bits to their defaults, as defined above, and
flushes allthe FIFOs in the device. It also tri-states all
the outputs of Port W, including RxData_W[15-0],
RxPrty[1-0], RxSOC_W, RxClav_W, and TxClav_W,
and enters into an idle state. After the reset, the user
is required to program the device’s port address
registers with appropriate addresses before the
QS6810A can function properly.

Transmitting Operation

Whenthe external device connectedto Port W ofthe
QS6810A starts a transmission, it sets up TxAddr[4-
0] to indicate the port of the QS6810A for which the
datais destined. The QS6810A compares this input
with the contents of its PAL, PAH, and PMA registers
to determine if the data is for one of its ports. If it is,
the QS6810A then checks the port’s transmitting
FIFOto see ifit has space to store one full cell or not.
If the FIFO does not have the space, the QS6810A
will respond with a negated TxClav_W and enter a
continuously checking cycle until either the space is
available or the TxAddr[4-0] is changed. When the
space is available on the selected port, the QS6810A
assetts its TxClav_W signal and keeps it asserted
aslongas address onthe TxAddr[4-0]is unchanged.

Incoming data from Port W, in a word- or byte-width
cell format as defined in the UTOPIA standard, is
clocked by TxClk_W and gated into the QS6810A,
following the UTOPIA protocol, and stored in the
designated port’s transmitting FIFO. The QS6810A
uses the incoming TxSOC_W and TxEnb_W signals
to identify the beginning and end of a cell, as
specified in the UTOPIA interface. Data transmis-
sion stops when all data for the designated potrt is
transmitted, or until the designated port's FIFO
cannot accept another cell of data.

As soon as one of the Ports A, B, C, D’s transmitting
FIFO contains a full cell of data, the QS6810A
checks the state of the port’s TxClav_X signal. If the
signal is asserted, the QS6810A will assert the
TxEnb_X and start to transfer data out of the FIFO,
along with an asserted TxSOC_X signal to identify
the first byte of a cell. Data transmission follows the
UTOPIA protocols until all cells stored in the FIFO
are transmitted or until the external receiving device
negates the TxClav_X signal to indicate it can no
longer accept another cell of data. In the word-width
Port W mode, all data is converted from 18-bit-wide
format (including two parity bits) into 9-bit-wide
format (including one parity bit) before being sent to
the designated port. During this unpacking process,
the UDF2 byte, if present (odd-length cells only), is
removed from the cell and discarded.

If the transmitted data is destined for Port M’s
system FIFO, the QS6810A sets the SDA flag low as
soon as a full cell is stored into the FIFO, to indicate
there is data in the QS6810A for the host to retrieve.
Data retrieving is under the control of CS and OE
signals, as shown in Figure 22. Like the transmit
operation with Ports A, B, C, D, data is converted
from 18-bit-wide format (including two parity bits) to
9-bit-wide format (including one parity bit) for re-
trieval if Port W is operating in word-width mode.
The UDF2 byte, if present (odd-length cells only),
and all the parity bits, if any, are removed from the
cell and discarded. The SDA flag remains asserted
until all data in the FIFO is retrieved; at that moment
the QS6810A negates the flag to stop further read-
ing fromthe FIFO. Data retrieval through the proces-
sor interface is on a byte level; thus the user is not
required to retrieve a complete cell in one reading
operation. It is up to the system processor to main-
tain cell alignment if so desired.

MDSN-00004-02
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Receiving Operation

During normal operation the QS6810A continuously
checks foran asserted RxClav_X (Xis A, B, C, or D).
When one is found and the Port X’s receiving FIFO
has space for a full cell, it asserts the associated
RxEnb_X signal to start a receiving operation. In-
coming data, in byte-wide format and clocked by
RxCIlk_X, is transferred into the receiving FIFO,
following the UTOPIA protocol. During the process,
if Port W is operating in the word-width mode and the
cell length in bytes is odd, the fifth byte of a cell, the
UDF1 byte, is copied and inserted after this byte to
become the UDF2 byte of the cell. The RxEnb_X
signal will be negated in the middle of the 47th
payload byte, as shown in Figure 20, for every cell
received, even if the PHY device has more cells to
be transferred and its associated QS6810A FIFO
has space to accept them. Since the QS6810A
operates in cell level only, the negation of RxEnb_X
in the middle of the 47th payload byte does not
constitute the condition of a reduced read window,
and the PHY device should continue to finish the
transfer of a full cell.

Incoming data for Port M’s receiving FIFO is written
into the QS6810A at byte level under the control of
WR and CS signals. Before the data is written into the
FIFO, anodd patrity bitis generated by the QS6810A
for every data byte and attached to the data byte.
Like other ports, if Port W is operating in a word-
width mode and the cell length in bytes is odd, the
fifth byte of the ATM cell, the UDF1 byte, is copied
and inserted after this byte to become the UDF2
byte of the cell. When the FIFO is full, the SWFF flag
is asserted to stop further writing from the host. Any
data written following assertion of the SWFF flag will
be lost. The flag remains asserted until one cell of
data is completely transferred out of the QS6810A
through Port W.

While the receiving operations on Port X and Port M
are in process, the QS6810A compares RxAddr4-
0] inputs with contents of the PAL, PAH and PMA
registers to determine if data is requested from one
of itsports. If so, the QS6810A checks the requested

port’s receiving FIFO to see if it has at least one full
cell of data. If not, the QS6810A negates its
RxClav_W andenters a continuously checkingcycle
until either one cell is available or the RxAddr[4-0] is
changed. When a cell is available, the QS6810A
assetrts its RxClav_W signal to start a receiving
operation at Port W. After Port W receives an
asserted RxEnb_W input, the first dual-byte of data
will appear at the RxData_W output lines during the
next clock cycle. The operation is carried out as
specified in the UTOPIA standard until a full cell is
transferred.

The RxClav_W outputis active only when RxAddr[4-
0] is pointing to one of the QS6810A’s ports, includ-
ing Port M. Otherwise it is tri-stated.

Operational Notes

The QS6810A is designed so that receiving/trans-
mitting operations at Port W are independent of the
receiving/transmitting operations at Ports A, B, C, D.
Receiving or transmitting operations can be carried
out at both sides of the QS6810A simultaneously
and independently.

Furthermore, if transmitted data is longer than one
cell, the QS6810A is capable of starting transmis-
sion out of Ports A, B, C, D after one full cell is stored
in the port’s transmitting FIFO while continuously
accepting transmitted data from Port W. Similarly,
while receiving a data stream longer than one cell
from Ports A, B, C, D or Port M, the QS6810A is
capabile of starting a receive transfer at Port W after
one full cell is stored in the source port’s receiving
FIFO.

The receiving/transmitting operations at the
QS6810A’s Ports A, B, C, D are independent of
each other; as a result, receiving/transmitting inter-
face at each of the 8-bit ports can take place at the
same time without slowing other operations.

The design of QS6810A allows multiple address
polling during the time Tx/RxEnb_W is asserted and
during the time Tx/RxEnb_W is hegated, whether or
not the QS6810A answers the polling
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with an asserted or negated Tx/RxClav_W signal.
The port that is actually selected for transmitting or
receiving is the port whose address matches the
TxAddr or the RxAddr at the falling edge of the Tx/
RxEnb_W signal. This allows the system to con-
duct flexible polling schemes to meet its system
requirements.

JTAG Test Port

The JTAG test port allows access to the TAP (Test
Access Port) controller and the four TAP registers:
instruction, bypass, device ID, and boundary scan.
This permits the user to read device input logic
levels, force device outputs, read the device’'s ID

code and bypass scan path if desired. Referto IEEE
Standard Test Access Port (TAP) and Boundary-
Scan Architecture manual for more detailed de-
scription of how JTAG works. In the discussion
below, it is assumed that the reader is familiar with
JTAG architecture and the TAP controller logic.

Table 7 defines the QS6810A JTAG instruction
codes, the instructions, and the register selected.
Table 8 shows the boundary-scan register sequence.
All “Systemint1” signals are internal to the device
and are provided for reference only. The length of
the boundary-scan register is 185 bits. Serial input
of data and instruction code is entered from TDI,
starting with the LSB.

Table 7. Instruction Register

Instruction Code Instruction Selected Register
X00 EXTEST Boundary Scan
001 SP_PRL Boundary Scan
010 IDCODE Identification
X11 BYPASS Bypass
101 INTEST Boundary Scan
110 No Operation N/A

Table 8. Boundary-Scan Register Sequence

1 |RxPrty_ A 51 | RxData B[] 101 | RxData_C[3] 151 | TxClk_D

2 |RxData_A[7] 52 | RxData_BI[0] 102 | RxData_C[2] 152 | TxSOC D

3 |RxData_A[6] 53 | RxEnb_B 103 | RxData_C[1] 153 | TxPrty_ D

4 |RxData_A[5] 54 | RxClk_B 104 | RxData_C[0] 154 | TxData_DI[7]

5 | RxData_A[4] 55 | TXEnb_B 105 | RXEnb_C 155 | TxData_DI[6]

6 |RxData A[3] 56 | TxClk B 106 | RxClk_C 156 | TxData_DI[5]

7 |RxData A[2] 57 | TxSOC B 107 | TxEnb_C 157 | TxData_D[4]

8 |RxData A[1] 58 | TxPrty B 108 | TxClk_C 158 | TxData_DI[3]

9 |RxData_A[0] 59 | TxData_ B[7] 109 | TxSOC_C 159 | TxData_D[2]

10 | RXEnb_A 60 | TxData_B[6] 110 | TxPrty C 160 | TxData_D[1]

11 | RxClk_A 61 | TxData_B[5] 111 | TxData_C[7] 161 | TxData_D[0]

12 | TXEnb_A 62 | TxData_B[4] 112 | TxData_C[6] 162 | RxSOC D

13 | TxClk_A 63 | TxData_B[3] 113 | TxData_C[5] 163 | RxClav_D

14 | TxSOC_A 64 | TxData B[2] 114 | TxData_C[4] 164 | TxClav_D

(continued)
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Table 8. Boundary-Scan Register Sequence (continued)

15 |TxPrty_A 65 |TxData_B[1] 115 | TxData_C[3] 165 |TxData_W[15]
16 |TxData_A[7] 66 |TxData_B[0] 116 | TxData_C[2] 166 | TxData_W[14]
17 |TxData_A[6] 67 |RxSOC_B 117 | TxData_C[1] 167 |TxData_W[13]
18 |TxData_A[5] 68 |RxClav_B 118 | TxData_C[0] 168 |TxData_W[12]
19 |TxData_A[4] 69 |TxClav_B 119 | RxSOC_C 169 |TxData_W[11]
20 |TxData_A[3] 70 |RxSOC_W 120 | RxClav_C 170 | TxData_W[10]
21 | TxData_A[2] 71 | Systemint1 trirxw 121 | TxClav_C 171 | TxData_WI9]
_out_clav
22 |TxData_A[1] 72 [RxClav_W 122 | TxAddr[4] 172 | TxData_WI[8]
23 | TxData_A[0] 73 |RxPrty_W[1] 123 | TxAddr{3] 173 | TxData_W[7]
24 |RxClav_A 74 |RxPrty_WI[0] 124 | TxAddr2] 174 | TxData_WI[6]
25 |TxClav_A 75 |Systemint1 tritxw 125 | TxAddr1] 175 | TxData_WI[5]
_out_clav
26 |RxSOC_A 76 |TxClav_W 126 | TxAddr{0] 176 | TxData_WI[4]
27 | Systeminti.tri 77 | Systeminti.triC 127 | TxSOC_Wz 177 |TxData_WI[3]
_state data

28 |RxData_W[15] 78 |Systemint1.dw[7] 128 | TXEnb_W 178 |TxData_WI[2]
29 |RxData_W[14] 79 |Systemint1.dw[6] 129 | RxEnb_W 179 |TxData_W[1]
30 |RxData_W[13] 80 |Systeminti.dw[5] 130 | TxPrty_W[1] 180 |TxData_WI[0]
31 |RxData_W[12] 81 |Systemint1.dw[4] 131 | TxPrty_WI[0] 181 | RxAddr[4]
32 |RxData_W[11] 82 |Systemint1.dw[3] 132 | A[2] 182 | RxAddr[3]
33 |RxData_W[10] 83 |Systeminti.dw[2] 133 | A[1] 183 | RxAddr[2]
34 |RxData_W[9] 84 |Systemint1.dw[1] 134 | A[0] 184 | RxAddr[1]
35 |RxData_W[8] 85 | Systeminti.dw[0] 135 | WR 185 | RxAddr{0]
36 |RxData_W[7] 86 |Systemint1.dr{7] 136 | OE

37 |RxData_W[6] 87 |Systemint1.dr[6] 137 | CS

38 |RxData_WI[5] 88 |Systemint1.di[5] 138 | RESET

39 |RxData_WI[4] 89 | Systemint1.dr[4] 139 | RxPrty_D

40 |RxData_WI[3] 90 |Systemint1.dr[3] 140 | RxData_D[7]

41 |RxData_W[2] 91 |Systemint1.dr[2] 141 | RxData_D[6]

42 |RxData_W[1] 92 |Systemint1.dr[1] 142 | RxData_D[5]

43 |RxData_WI[0] 93 | Systemint1.dr[0] 143 | RxData_D[4]

44 |RxPrty_B 94 |SDA 144 | RxData_D[3]

45 |RxData_B[7] 95 |SWFF 145 | RxData_D[2]

46 |RxData_B[6] 96 |RxPrty C 146 | RxData_D[1]

47 |RxDta_B[5] 97 |RxData_C[7] 147 | RxData_D[0]

48 |RxData_B[4] 98 |RxData_CI[6] 148 | RxEnb_D

49 |RxData_B[3] 99 |RxData_C[5] 149 | RxClk_D

50 |RxData_B[2] 100 |RxData_C[4] 150 | TxEnb_D
24 QUALITY SEMICONDUCTOR, INC. MDSN-00004-02
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QS6810A PRELIMINARY

The following is a description of QS6810A’s JTAG
instructions. Each instruction selects a proper setial
test data register between the TDI and the TDO.

Sample/Preload Instruction

This instruction places the Boundary-Scan register
between TDI and TDO and is a combination of two
individual instructions:

Preload—This instruction stores a desired test da-
tum into the Boundary Scan Cells (BSC) prior to the
loading of other instruction, such as the Extest
instruction. To preload, first enter the SP_PRL in-
struction and then, whenin the Shift DR state, enter
the serial data from the TDI pin. A total of 185 bits of
data (with zeros after the valid data if necessary)
must be entered to let the LSB of data shift toward
the last boundary-scan cell. Once all the data have
been shifted propetly, each BSC’s scan-out pin
(SO) should contain the one-bit valid data ready to
be transferred according to the proper instruction
chosen later.

Sample—This instruction takes a snapshot of the
data while the chip is going through a normal opera-
tion. With this instruction, data at Pl are captured
and passed on to the SO of each BSC at the
Capture_DR state. The captured values canthenbe
viewed by shifting the Boundary-Scan register using
the Shift_ DR state.

Extest Instruction

The external test instruction selects the Boundary-
Scan register as the data path between TDI and
TDO. It allows testing of interconnection between
this device and other devices. With the Extest In-
struction, a pattern shifted in through a device’s TDI
can be loaded into PO of the device’s out-cell BSC
using the Update_DR state. This pattern can then
be sampled into the next device’s in-cell BSC using
the Capture_DR state. The sampled values can
then be viewed by shifting the Boundary-Scan reg-
ister using the Shift_DR state.

Intest Instruction

This instruction is used to test the device’s on-chip
system logic. With this instruction the Boundary-
Scan register is connected between TDI and TDO.
The POS of in-cell and out-cell BSC are both set to
1 during the Intest instruction, with the result that the
only scanning path open for each BSC is from Sl to
SO, and no data goes into or out of normal parallel
infout pins (Pl and PO). During the test, preloaded
dataateachin-cellBSC’s Slis applied to the on-chip
system logic using the Update_DR state. After a
sequence of clock events, the on-chip system logic’s
response is routed to the out-cell BSC’s SO using
the Capture_DR state. The response can then be
viewed by shifting the Boundary-Scan register using
the Shift DR state.

When performing the Intest instruction, the input
system clocks (RxClk_W and TxClk_W) must be
stopped prior to applying the appropriate value to
TMS.

Bypass Instruction

The Bypass Instruction is used to provide a mini-
mum-length serial path betweenthe TDIl and TDO of
adevice attimes when no testing will be done on the
device. The instruction places the Bypass register
betweenthe TDIl and the TDO. Data entered into the
TDl is shifted out to TDO with one TCK clock period
delay in a Shift_DR state.

ID Code Instruction

This instruction connects the Identification register
between the TDI and the TDO. The ID register
consists of a chain of 32 1-bit ID cells that are hard-
wired with the device’s ID code. To read the ID code,
enter the Shift-DR state and insert “0” (or any
dummy value) 32 times. The ID code will be shifted
out of TDO for examination. The ID code for the
QS6810Ais 168101D3h, 0r“0001-0110-1000-0001-
0000-0001-1101-0011" in binary code.

MDSN-00004-02
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ELECTRICAL CHARACTERISTICS

Table 9. Absolute Maximum Ratings

Supply Voltage to Ground ............ccccceeeviiiieii i, -0.5Vto 7.0V
DC Output Voltage Vot - e veermeroreerieeees e -0.5Vto Ve + 0.5V
DC Input Voltage Viy....cooooircoiiiiieecec e -0.5Vto Ve + 0.5V
Maximum Package Power Dissipation.............cccccoviiininnnnn, 3.5 watts
Tgre Storage Temperature ..., —65° to 165°C
ESD ProteCHON ..ot >2001V

Table 10. DC Electrical Characteristics
(Operating Range: T, = —40°C to 85°C, Vi = 5.0V £5%)

Note: Absolute Maximum
Ratings are those conditions
beyond which damage to the
device may occur. Exposure to
these conditions orbeyondthose
indicated may adversely affect
device reliability. Functional
operation under absolute maxi-
mum rating conditions is not
implied.

Symbol | Parameter Test Conditions Min Max Unit
Vi Input HIGH Voltage Guaranteed Logic HIGH 2.0 — \Y
for Control Inputs
Vi Input LOW Voltage Guaranteed Logic LOW — 08 \'%
for Control Inputs
Von Output HIGH Voltage Vee = Min, Iy = —2mA 24 — \'
Table 11. Power Supply Characteristics
Symbol | Parameter Test Conditions Typical| Max Unit
lcen Dynamic Power Supply Current Ve = Max. 230 350 mA
Table 12. Input/Output Capacitance
Description Applies to Max | Unit
Input Capacitance All input pins 10 pF
Tri-stated Output All tri-stateable outputs and I/0 pins | 15 pF
Table 13. Transmit Switching Characteristics: Port W
Description Applies to Min Max Unit
TxCIk_W frequency TxClk_ W — 50 MHz
TxCIk_W duty cycle TxClk_ W 40 60 %
Output delay from TxCIlk_W going TxClav_W 2 15 ns
high to TxClav_W valid
Input setup from signal valid to TxData_W, TxPrty_W, 5 — ns
TxClk_W going high TxEnb_W, TxAddr4-0],
TxSOC_W
Input hold from TxCIk_W going TxData W, TxPrty W, 1 — ns
high to signal invalid TxEnb_W, TxAddr[4-0],
TxSOC_W
TxCIk_W peak jitter TxClk_ W — +0.25 ns
(measured from one rising edge
to the next rising edge)

26
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Table 14. Transmit Switching Characteristics: Ports A, B, C, and D

Description Applies to (X=A, B, C,D) Min Max Unit
TxCIk_X frequency TxClk_X — 25 MHz
TxCIk_X duty cycle TxClk_X 40 60 %
Output delay from TxClk_X going TxData_X, TxPrty_X, 1 20 ns
high to signal valid TxEnb_X, TxSOC_X
Input setup from signal valid to TxClav_X 10 — ns
TxCIk_W going high
Input hold from TxCIk_X going TxClav_X 1 — ns
high to signal invalid

Table 15. Receive Switching Characteristics: Port W
Description Applies to Min Max Unit
RxCIk_W frequency RxClk_W — 50 MHz
RxClk_W duty cycle RxClk_W 40 60 %
Output delay from RxClk_W RxData_W, RxPrty_W, 2 14 ns
going high to signal valid RxSOC_W
Output delay from RxClk_W RxClav_W 2 15 ns
going high to signal valid
Input setup from signal valid to RXEnb_W, RxAddr[4-0] 5 — ns
RxCIk_W going high
Input hold from RxClk_W going RXEnb_W, RxAddr[4-0] 1 — ns
high to signal invalid
RxCIk_W peak jitter (measured RxClk_W — +0.25 ns
from one rising edge to the next
rising edge)

Table 16. Receive Switching Characteristics: Ports A, B, Cand D
Description Applies to (X = A, B, C, D) Min Max Unit
RxCIk_X frequency RxCIk_X — 25 MHz
RxCIk_X duty cycle RxCIk_X 40 60 %
Output delay from RxCIk_X RxEnb_X 1 20 ns
going high to signal valid
Input setup from signal valid to RxData_X, RxPrty_X, 10 — ns
RxCIk_X going high RxClav_X, RxSOC_X
Input hold from RxCIk_X going RxData_X, RxPrty_X, 1 — ns
high to signal invalid RxClav_X, RxSOC_X

MDSN-00004-02 QUALITY SEMICONDUCTOR, INC. 27
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Table 17. Microprocessor Port Switching Characteristics

Symbol Description Min Max Unit
READ Cycle
tre Read Cycle Time 40 — ns
tan Address Access Time — 25 ns
tacs Chip Select Access Time — 25 ns
toe Output Enable to Data Valid — 10 ns
tolz Output Enable to Output in Low-Z 2 — ns
toLz Chip Select to Output in Low-Z 2 — ns
tonz Output Enable to Output in High-Z — 10 ns
tonz Chip Select to Output in High-Z — 10 ns
tow Output Enable High and Low Width 15 — ns
tos Output Enable to SDA Negated 20 — ns
WRITE Cycle
twe Write Cycle Time 40 — ns
taw Address Valid to End of Write 20 — ns
tas Address Setup Time 8 — ns
tcss Chip Select Setup Time 8 — ns
tw Write Pulse High and Low Width 15 — ns
twr Write Recovery Time 5 — ns
tow Data Valid to End of Write 15 — ns
ton Data Hold Time 0 — ns
tws Write Enable to SWFF Asserted 20 — ns
Miscellaneous
trs Reset Pulse Width, VCC and Tx/RxClk_W Stable 100 — ns
trrc Reset Recovery Time to TxClk_W Rising Edge 8 — ns
tarc Reset Recovery Time to RxCIk_W Rising Edge 8 — ns
tice JTAG Test Clock Cycle Time 100 — ns
28 QUALITY SEMICONDUCTOR, INC. MDSN-00004-02
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Table 18. Parity Description

PW8 = 0 (16 Bit) PWS8 =1 (8 Bit)
WP/BP™M =0 WP/BP =1 WP/BP =0 WP/BP =1
RxPrty_X(In) A, B@ A B A B lllegal
RxPrty_W, (Out) A A® Don't Care lllegal
RxPrty_W, (Out) B A xor B A, B lllegal
TxPrty_X (Out) A B A®, B® A B lllegal
TxPrty_W, (In) A Don't Care Don't Care lllegal
TxPrty_W, (In) B Word Parity A B lllegal

Hi Byte Parity (A)

\
RxPrty_X(AB) — ] >— menywio
(Byte Parity) 4 (Word Parity)

Lo Byte Parity (B)

Hi Byte Parity (A)

TxPrty_W[0]
(Word Parity)

TxPrty_X(A,B) ——
(Byte Parity)

A

Lo Byte Parity (B)

Notes:

1.

ok w

WP/BP = Word Parity/Bit Parity, and refers to bit #6 of the Configuration Register. When this bit is set to
“0” (Default) the one parity bit per byte mode is selected. When it is set to “1”, the one patrity bit per word
mode is selected

A, B indicates two consecutive cycles. A is the parity bit for the most significant byte, B is the patity bit for
the second byte.

The high parity bit can be checked here if needed.

This high byte parity output is calculated internally using the upper 8-bit data.

This low byte parity output is the result of (word parity XOR high byte parity).

MDSN-00004-02

QUALITY SEMICONDUCTOR, INC. 29

OCTOBER 22, 1998



QS6810A PRELIMINARY

TIMING DIAGRAMS
Figure 18A. Polling Phase and Selection Phase at Transmit Interface

2 3l 4! 5 3 7 8 sl __ 10! w12l 43l (VUSSR T N (ST L T L")
TxClk

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

TxAddr XN+1X 1F X N+2 X 1F X N+3 X 1F X N+t X 1FXN+2X 1F XN+3X 1F XN+1X 1F XN+2X 1F XN+3X 1F X N
[ [ [ [ [ [ [ [ [ [ [ [
e S N AR S SO S W SO 2 W 2 il

TxClav ! \ N+1 1/ | N+2: \ N+3 1/ \ N+11ly | N+2: A N+3 1z | N+1: | N+2: ? N+3 1/ _
T e e e A s U
I I I I I I I I I I I I I I I : I I I I

TxData X P35 X P36 X P37 { P38 X P39 X P40 X P41 X P42 X P43 X P44 X P45 X P46 )\ P47 X P48 }—— H1 X H2 X H3 X H4 x:
T T e T T
TxSOC 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

\j

Figure 18B. End and Restart of Cell Transmission at Transmit Interface

1 1 1 1 1 1 1 1 1
10' 1l 12} 13! 14! 15! 18] 17! 18! 19! zo'

1!

TxAddr :XN+1X 1FXN+2X 1F XN+3X 1FX N X 1FXN+1X 1F XN+2X 1FXN+3X 1FXN+3IX 1F IX IX 1F IXN+1x:

1 1
1 1 I I I I I I I I I I I/_\ I 1

TxClav l, \ N+1 l, \ N+2:/ |\ N+3:/ \ N l, \ N+1 l, \ N+2:/ | N+3: ; +3: I\l/ _
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
TXEnb* 1 1 1 1 :/ [l [l [l [l [l [l [l 1 1 1 \ 1 1 1 1
L L L L 1 1 1 1 1 1 1 1 1 1 1 L L 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

TxData :X Pas \ Pa6 Y Pa7 { P48 | }— : : : : : : : : : {Th Yre (s (e
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
TxSOC I I I I 1 ' ' / I\ | 1 |
X t |/ 1 1 1 1 1 1 1 1 1 1 1 t

PHY N

\j

Figure 19. Port A, B, C, or D Transmit Timing

;CLAV_X A
TXENB. X |
TXSOC_X [ [
| TXDATA_X XX|XX| HI | H2 [ H3 [ H4 | H5 | P1 [ P2 | P3| Pasg P46 | P47 | P48 | H1 [ H2 | H3 |H4
ECLAV_X A |
TXENBX |
TXSOC_X [

TXDATA_ X XX [ XX | H1 | H2 [ H3 [ H4 | H5 | P1 [ P2 | P3| Pasg P46 | P47 | Pag | XX [ XX [ XX |XX
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Figure 20A. PoIIing Phase and Selection Phase at Receive Interface

10! 1) 12! 13! 14) 151 16! 17} 181 19! 20'
RxClk
RxAddr +1N 1F XN+2X 1F XN+3X 1F XN+1X 1F XN+2X 1F XN+3X 1F XN+1X 1F XN+2X 1F XN+3X 1F X N X 1F x:
[ [
! e R S S S N R S W 7o N !
RxClav W | N+2: \ N+3 1/ A N+11z | N+2: \ N+31/ P N+11z | N+2: ? N+3|, \ N L—
T N s U
1 1 1 1 1 1 1 1 1 1 1 1 1 1 : 1 1 1 1 1
RxData __ Y Pa5 {_Pas { Pa7 X Pas { pao X P40 \ a1 Y P4z { Pas X Pas \ Pas X P46 \ P47 { P48 y— 1 { He \ H8 X re
[ [ [ [ [ [ [ [ [ [ [ [ [ [ ] I [ [ [ [
N I e e S

\j

Figure 20B. End and Restart of Cell Transmission at Receive Interface

I I I I I I I I I I I
10! 11! 12! 13! 14! 15! 16} 17] 18} 19! 20!

g

RxAddr :XN+1X 1FXN+2X 1F XN+3X 1F X N IX 1FXN+1X 1FXN+2X 1FXN+3X 1FXN+3X 1FX N X 1F XN+1X:

1 1 1

RxClav :, A\ N+ 1y \ N+2:/ \ N3 :, \_N :, A\ N+ 1y \_Ns2ly I’ N+Si\ ;/N+3 :\—/: N i\—:/_
RxEnb* ) ) ) ) ) ) ) A | | | | | | : : ) !
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

RxData P41y P4z ) Pas \ Pas X P45 Y\ Pa6 ) P47 P48 XX | )}— : : : : : D € Y .
RSOC 1 1 1 a0, : : : : : : /_k: | L

1 1 1 F;HY N 1 1 1 ‘i 1 1 1 1 1 1 1 1 I| P;_|Y N+3I I‘

- I >
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Figure 21. Port A, B, C, or D Receive Timing
Configuration Register Bit #7 = 0 (Default)

;xCLAV7X A
RXEmb X |
RxSOC_X |_| |_|

ReData X X X X X X X| Ht | H2 | H3 | He | W5 | Pt | P2 | Pas| a6 | Pa7 | Pas | H1 | H2 | H3 |

RxCLAV_X |
RxEnb_X |
RxSOC_X | |

ReData X X X X X X X| Ht [ W2 | W3 | He | w5 | Pt [ Po | Pas| Pas | Paz [ Pas | xx | xx | xx|

FIFO FULL AT END OF CELL FIFO EMPTY (Back to Back Cell)

[RxcLAV X | |
RxEnb_X |
RxSOC X | |

RxData X X X X X X X| Hi | H2 | H3 | Ha | Hs | P1 | P2 | Pas| pas | Paz | Pas | xx | xx | xx |

[RxcLAV_X | |
RxEnb_X | |
RxSOC_X | |

[ReData X X X X X X X| Wt [ 12 [ n3 [ e [ 15 [ P1r [ Po | Pas[ pac [ Paz | Pas [ xx [ xx | xx |

Configuration Register Bit #7 = 1

RxCLAV_X |
RxEnb_X |

RxSOC_X | | | |

RxData X X X [x x| Ht | H2 [ H3 | Ha [ Hs | Pt | P2 | P3| Pas| Pas | P47 | Pas | HI | H2 | H3 | H4
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Figure 22. Processor Interface Read Cycle

[« tAA
A[2:0] * ADDRESS VALID X
WR
— - tacs
CS ) /
- tre -
> : tow -t tow —
OE BRE / \_
- - ~- toHz
oz ~—T tcHz
oLz = -
D[7:0] X DATAVALD )
_ <—tos—>*
SDA
Figure 23. Processor Interface Write Cycle
A[2:0] * ADDRESS VALID
B taw - ~-twr
L < fAs—
CS \

tcecs = t twe >

N - WW -
WR \ / ﬁ
“HIGH” -~ tww—

OF ~—{pw —~{=—tbH =
D[7:0] ( DATAVALID

SWFF
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Figure 24. Reset Timings

TxClk_ W

RxClk_W

Reset

— tRRC

Figure 25. Port W Loopback Transmit and Receive Cycle

TxSOC_W / I\ /‘:_\_
nCavw /[ :
TxData_wX x X X XH1/I-:12XH3/H4XUD1/2X P2 ) ZeXPu/msX X XH1”:*2XH3/H4
RXSOC_W | /_:—\ /o
RClav W /[ i i
! |
|

RxEnb_W \
|
RxData_W :X x X x X x XH1VH2XH3/H4X: XP43/P44XP45/P46XP47/P4§IX X XHiH2
. , .
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QFP - Package Code QF
Plastic Quad Flatpack Package
Counter-clockwise orientation, top view
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Notes:
El El HOHHHHHHEHEH 1. Refer to applicable symbol list.
«— o —»|l«b 2. All dimensions are in millimeters,
unless otherwise specified.
. Dimensions D and E do not include
mold protrusions. Allowable mold
protrustions are:

HAAARAAAAHAHHAAAN
HHHHHHHHHHBEHBHAAA

(o]

p=4

SEATING 3

PLANE
A v AT OO i D and E = 0.25mm Max.
4. ND and NE represent number of leads
A1 in D and E directions, respectively.
5. Lead coplanarity is 0.10mm maximum.

DWG # QF208
No. of Leads (N) 208
Symbols Min Nom Max
A — — 3.80
Al 0.25 0.35 0.45
A2 — — 3.35
b 0.10 0.20 0.30
0.09 — 0.20
D 30.10 30.60 31.10
D1 27.70 28.0 28.30
e 0.50 BSC
E 30.10 30.60 31.10
E1 27.70 28.0 28.30
L 0.40 0.50 0.60
o 0° — 10°
ND/NE 52/52
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IMPORTANT NOTICE

The attached document is the property of Quality Semiconductor, Inc. It is a preliminary engineering product specification
and does not imply or guarantee offer of this product by Quality Semiconductor, Inc. in the future. Quality Semiconductor,
Inc. does not assume any responsibility for design or designs done based on the description in this document. No patent
or other license is conveyed or implied by this document and Quality Semiconductor, Inc. reserves the right, at any time,
without notice, to change said circuitry or specifications.

LIFE SUPPORT POLICY

QUALITY SEMICONDUCTOR, INC. PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN
LIFE SUPPORT DEVICES FOR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF
QUALITY SEMICONDUCTOR, INC. As used herein:

1. Life support devices or systems are devices or systems which (a), are intended for surgical implant into the body, or
(b) support or sustain life, and whose failure to perform, when properly used in accordance with the instructions for use
provided in the labeling, can be reasonably expected to result in a significant injury to the user.

2. A critical component of a life support device or system is one whose failure to perform can be reasonably expected to
cause the failure of the life support device or system, or to affect its safety or effectiveness.

Quality Semiconductor, Inc. 851 Martin Avenue, Santa Clara, CA 95050-2903
Tel: (408) 450-8080 Fax: (408) 496-0773
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PACKAGING INFORMATION

QFP - Package Code QF
Plastic Quad Flatpack Package
Counter-clockwise orientation, top view
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Al
DWG # QF208
Notes: ) ) No. of Leads (N) 208
1. Refer to applicable symbol list. -
2. All dimensions are in millimeters, uniess Symbols Min. Max.
otherwise specified. A _ 3.80
3. Dimensions D and E do not include mold .
protrusions. Allowable mold protrustions are: A1 0.25 0.45
D and E = 0.25 mm Max. AD 3.35
4. ND and NE represent number of leads in D - :
and E directions, respectively. b 0.10 0.30
5. Lead coplanarity is 0.10 MM maximum.
c 0.09 0.20
27.70 28.30
D1 30.10 31.10
e 0.50 BSC
E 27.70 28.30
E1 30.10 31.10
L 0.40 0.60
L1 1.20 1.40
a 0° 10°
ND/NE 52/52
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