16 Electrical Information

16 ELECTRICAL INFORMATION

16.1 PINOUT
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Figure 16-1 ETRAX 100 pinout
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16 Electrical Information

16.1.1 Clock and PLL

Solder Ball Direction Name Description

V9 in clkin External clock input

W9 out pllagn PLL loop filter ground connection
Y9 inout pliip2 PLL loop filter

w10 in plivdd PLL supply voltage

V10 in plivss PLL ground connection

Table 16-1 Clock and PLL

16.1.2 Power and Ground

Solder Ball Name Description

Al, D4, D8, D13, D17, H4, H17, N4, Vss Ground connection
N17, U4, U8, U13, U17

D6, D11, D15, F4, F17, F20, K4, L17, V44 Supply voltage, 3.3 V

M20, R4, R17, U6, U10, U15, U20
Table 16-2 Power and Ground
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16 Electrical Information

16.1.3 Bus Interface Signals

Address Bus Data Bus
Solder Ball Direction Name Solder Ball Direction Name
D14 out az25 Gl inout do
B15 out a24 H3 inout di
A15 out a23 H2 inout d2
C14 out a22 H1 inout d3
B14 out a2l J4 inout d4
Al4 out a20 J3 inout d5
C13 out al9 J2 inout dé
B13 out al8 J1l inout d7
A13 out al7 K2 inout d8
D12 out al6é K3 inout d9
C12 out al5 K1 inout d10
B12 out al4 L1 inout di1
Al2 out al3 L2 inout di2
B11 out al2 L3 inout d13
Cl1 out all L4 inout di4
All out alo M1 inout di5
A10 out a9 M2 inout d1i6
B10 out a8 M3 inout d17
C10 out a7 M4 inout dis
D10 out ab N1 inout d19
A9 out ab N2 inout d20
B9 out a4 N3 inout d21
C9 out a3 P1 inout d22
D9 out a2 P2 inout d23
A8 out al R1 inout d24
Table 16-3 Address Bus P3 inout d25
R2 inout d26
T1 inout d27
P4 inout d28
R3 inout d29
T2 inout d30
Ul inout d31

Table 16-4 Data Bus
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16 Electrical Information

Note 1:

Note 2:

Chip Select
Solder Ball Direction
B6 out
A5 out
D7 out
C6 out
B5 out
A4 out

Table 16-5 Chip Select

Name
csp0_
csp4_
csr0_
csrl_
cse0_
csel_

Description

Peripheral select 0
Peripheral select 4

SRAM select 0

SRAM select 1
EPROM/flashPROM select 0
EPROM/flashPROM select 1

Peripheral selects 1-3 and 5-7 are multiplexed with bits 2-7 in general port PB in
the 1/0 block.

Read/Write Strobes

Solder Ball
B8

A7
B7
A6
C7

Direction
out

out
out
out
out

Name
rd_

wro_
wri_
Wiz
wra_

Table 16-6 Read/Write Strobes

DRAM Signals
Solder Ball Direction
E4 out
C1l out
D1 out
E2 out
F3 out
G4 out
F2 out
F1 out
G3 out
C5 out
B4 out
A3 out
D5 out

Name

casa0_
casal_
casaz_
casa3_
casb0_
casbl_
casb2_
casb3_

dramwe_

ras0_
rasl_
ras2_
ras3_

Table 16-7 DRAM Signals

Description

Read strobe, common to all four bytes of the data bus. Not
active during DRAM access.

Write strobe for byte O of the data bus
Write strobe for byte 1 of the data bus
Write strobe for byte 2 of the data bus
Write strobe for byte 3 of the data bus

Description

DRAM column address strobe, see note 1
DRAM column address strobe, see note 1
DRAM column address strobe, see note 1
DRAM column address strobe, see note 1
DRAM column address strobe, see note 2
DRAM column address strobe, see note 2
DRAM column address strobe, see note 2
DRAM column address strobe, see note 2
DRAM write enable.

DRAM row address strobe for DRAM bank 0
DRAM row address strobe for DRAM bank 1
DRAM row address strobe for DRAM bank 2
DRAM row address strobe for DRAM bank 3

In byte-wise CAS mode casa0 - casa3 are the byte-wise CAS strobes for DRAM bank 0 and 1. In
bank-wise CAS modes, they are the bank-wise CAS strobes for DRAM bank 0 to 3.

cashO - cash3 are the byte-wise CAS strobes for DRAM bank 2 and 3. In bank-wise CAS mode,
the pins are redefined as be0 - be3, byte enables, one for each byte in the data bus.
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16 Electrical Information

Miscellaneous Bus Interface Signals

Solder Ball
G2

W6
Y6
V7
w7
u9
A18
Al7
C8
Y10

Direction

in

Name

rerun_

dreq0
dregl
dackO
dackl
ra_
nmi_
wait_
inta_
reset_

Description

Bus rerun signal. If rerun is set low together with wait, the
current bus cycle is terminated without completion, and will
be restarted later. This only works for non-cacheable CPU
accesses, not for DMA cycles or cache bursts.

DMA request, external DMAO
DMA request, external DMA1
DMA acknowledge, external DMAO
DMA acknowledge, external DMAL
Interrupt request

Non maskable interrupt request
External wait state input

External interrupt acknowledge
System reset

Table 16-8 Miscellaneous Bus Interface Signals

16.1.4 Logic Analyzer Mode and Test

Solder Ball
T3

u2

V1

T4

B16

Al6

C15

uis8

Direction

inout
inout
inout
inout
in
out
out

out

Name
bsO
bsl
bs2
bs3
test_
testout
busclk

testout2

Description

Bus status, bit 0, see note

Bus status, bit 1, see note

Bus status, bit 2, see note

Bus status, bit 3, see note

Test input, should be high for normal operation
Test output, must not be connected

Bus synchronization clock. Used for debug
purposes.

Test output, must not be connected

Table 16-9 Logic Analyzer Mode and Test

Note: Input for bus configuration during power on reset. Used as status outputs for debug purposes

when reset is inactive.
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16 Electrical Information

16.1.5 General Ports PA and PB

Solder Ball
w1
us
Y3
Y4
W5
Y5
V6
u7
V15
W16
Y17
V16
W17

Y18
Y19
u16

Direction
inout
inout
inout
inout
inout
inout
inout
inout
inout
inout
inout
inout
inout

inout
inout
inout

Name
pa0
pal
pa2
pa3
pasd
pa5
pa6
pa7
pb0
pb1
pb2
pb3
pb4

pb5
pb6
pb7

Description

General port PA, bit 0

General port PA, bit 1

General port PA, bit 2

General port PA, bit 3

General port PA, bit 4

General port PA, bit 5

General port PA, bit 6

General port PA, bit 7

General Port PB, bit 0/12C data
General Port PB, bit 1/I12C clock

General Port PB, bit 2/Peripheral select 1

General Port PB, bit 3/Peripheral select 2
General Port PB, bit 4/Peripheral select 3/SCSIO phase

enable for software ID select

General Port PB, bit 5/Peripheral select 5
General Port PB, bit 6/Peripheral select 6
General Port PB, bit 7/Peripheral select 7/SCSI1 phase

enable for software ID select

Table 16-10 General ports PA and PB

16.1.6 Serial Ports 0 and 1

Note 1:

Note 2:

Solder Ball
Y7

V8

w8

Y8

u19

W20

T17

V19

Table 16-11 Serial ports 0 and 1

Direction
out
out

Name
txd0
rts0_
rxdO
cts0_
txd1
rtsl_
rxdl
ctsl_

Description

Transmit data, serial port 0
Request to send, serial port O
Receive data, serial port O
Clear to send, serial port 0
Transmit data, serial port 1
Request to send, serial port 1
Receive data, serial port 1
Clear to send, serial port 1

Serial ports 2 and 3 are multiplexed on pins used by a number of other 1/O-interfaces, see
Multiplexed I/O Interfaces on page 111.

The default values of serial ports 0 and 1 is undefined. The default values of the multiplexed serial
ports 2 and 3 is described in "Serial Ports 2 and 3" on page 121.
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16 Electrical Information

16.1.7 Network interface
Solder Ball Direction
Y11 inout
W11 out
V1l out
U1l out
Y12 out
W12 out
V12 out
u12 out
Y13 in
w13 in
V13 in
Y14 in
w14 in
Y15 in
Vi4 in
w15 in
Y16 in
ui4 in

Table 16-12 Network interface

Name
mdio
mdc

txdataO
txdatal
txdata2
txdata3
txen
txer

crs
col
txclk
rxer
rxclk
rxdv
rxdata0
rxdatal
rxdata2
rxdata3

16.1.8 Multiplexed I/O Interfaces

MII usage

Management data

Management
clock

Data out, bit O
Data out, bit 1
Data out, bit 2
Data out, bit 3
Transmit enable

Transmit error/
25 MHz clock/
Address
recognized

Carrier sense
Collision
Transmit clock
Receive error
Receive clock
Data in valid
Data in, bit 0
Data in, bit 1
Data in, bit 2
Data in, bit 3

SNI usage
General I/O
General output

Data out

General output
General output
General output
Transmit enable
General output

Carrier sense
Collision
Transmit clock
General input
Receive clock
Not used
Data in
General input
General input
General input

The 1/0 applications given in the table 16-13 are multiplexed on the 1/O pins.

Application Description
Serial p2 Serial ports.
Serial p3
Shared RAM 8 bit Shared RAM interface
Shared RAM-W

RAM.)
Parallel pO Parallel printer ports.
Parallel p1
SCSI-8 po 8 bit SCSI ports.
SCSI-8 pl
SCSI-W 16 bit SCSI.
ATA ATA interface.
General I/O General I/O pins.

Table 16-13 Multiplexed 1/O Interfaces

8 bit Shared RAM extended to 16 bit. (Only useful together with Shared
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16 Electrical Information

A subdivision of all multiplexed 1/0 pins has been done into four groups: Group A
(19 pins); Group B (4 pins); Group C (4 pins); and Group D (19 pins). This
subdivision has been done according to the least number of pins used by any of
these interfaces.

Group A B C D

No of pins 19 pins 4 pins 4 pins 19 pins
Serial ports | Ser. p2 Ser. p3 |
Shared RAM | Shared RAM |
Shared RAM-W | Shared RAM-W Shared RAM-W |
Parallel ports | Parallel port pO Parallel port p1 |
scsi-8 | SCSI-8 po SCsI-8 p1 |
scsiw | SCSI-w |
ATA | ATA |
General I/0O | General /O I

Table 16-14 The four groups of the multiplexed 1/O interfaces

Table 16-14 shows, for instance, that it is not possible to use SCSI-8 p0 and on
the same time serial port 2, since the four pins used by the serial port 2 are also
used by the SCSI-8 p0 interface.

Pins not used in a specific interface e.g. ATA or the parallel ports, are available for
General 1/0 (e.g. 925 - g28 are available in ATA mode). However, in regard to the
ATA interface no other interfaces or pins can be used than those listed in the
column for the ATA interface in table 16-15 on page 113. For instance, if the
ATA interface is connected to handle only one disk drive, and group A, B and D
are used, the General 1/O in group C is not available.

Please use the table 16-15 on page 113 for reference.
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16 Electrical Information

Group A
Solder Ball  SCSI-8 p0 SCSI-wW ATA Par. p0 Shared RAM Gen. /O
V20 sOmsg_ inout sOmsg_  inout iordy in  pOperror_ in  pr_adr0 in g5 in
T18 s0cd_ inout sOcd_ inout dmarg0 in  pOack_ in  pr_adrl in g4 in
T19 sOio_ inout sOio_ inout dmargl in  pObusy in intio_ in g3 in
T20 sOreq_ in  sOreq_ in  dmarg2 in  pOfault_ in  rd_wr in g2 in
R18 sOrst_ in  sOrst_ in  dmarg3 in  poselect in  pr_req_ in gl in
P17 sOrst out  sOrst out csO_ out pOdata_oe out pr_int_ out g5 out
R19 sOack_ out sOack_ out csl_ out pOselectin_ out pr_ack_ out g4 out
R20 sOatn_ out sOatn_ out a0 out pOautofd_ out a_sel out g3 out
K20 sObsy out  sObsy out al out pOstrobe_ out g2 out g2 out
P20 sOoe out sOoe out a2 out  pOinit_ out g1 out g1 out
N18 sOp_ inout sOp_ inout dmack0_  out g0 inout go inout g0 inout
N19 s0d7_ inout s0d7_ inout d7 inout p0d7 inout  pr_d7 inout g15 inout
N20 s0d6_ inout s0d6_ inout dé inout p0d6 inout pr_dé inout gl4 inout
M17 s0d5_ inout s0d5_ inout d5 inout  p0ds inout pr_ds inout g13 inout
M18 s0d4_ inout sOd4_ inout d4 inout p0d4 inout pr_d4 inout g12 inout
M19 s0d3_ inout s0d3_ inout d3 inout p0d3 inout pr_d3 inout g1l inout
L19 s0d2_ inout s0d2_ inout d2 inout p0d2 inout  pr_d2 inout g10 inout
L18 s0d1_ inout s0d1_ inout d1 inout pOd1 inout pr_di inout g9 inout
L20 s0d0_ inout s0d0_ inout do inout podo inout pr_do inout g8 inout
Group B
Solder Ball  SCSI-8 p0 SCSI-wW ATA SER p2 Gen. /O
P19 sOen_ out sOen_ out dior0_ out rts2_ out g7 out
K19 soOsel out sOsel out diorl_ out txd2 out g6 out
K18 sObsy_ in  sObsy_ in  intrq0 in cts2_ in g7 in
J20 sOsel_ in  sOsel_ in intrql in rxd2 in g6 in
Group C
Solder Ball SCSI-8 p1 SCSI-w ATA SER p3 Gen. /O
J19 slbsy_ in g3l in intrg2 in cts3_ in g31 in
Jis slsel_ in  g30 in intrg3 in  rxd3 in g30 in
B19 slen out g31 out dior2_ out rts3_ out g31 out
H20 slsel out @30 out dior3_ out txd3 out 930 out
Group D
Solder Ball  SCSI-8 p1 SCSI-wW ATA PAR pl Shared RAM-W Gen. /O
H19 s1d7_ inout s0d15_  inout di5 inout p1d7 inout pr_di5 inout g23 inout
H18 s1d6_ inout s0d14_  inout di4 inout pldé inout pr_di4 inout g22 inout
G20 s1d5_ inout s0d13_  inout di3 inout p1ds inout pr_d13 inout g21 inout
G19 sld4_ inout s0d12_  inout di2 inout pld4 inout pr_di12 inout g20 inout
G18 s1d3_ inout s0d11_  inout di1 inout p1d3 inout pr_dil inout g19 inout
F19 s1d2_ inout s0d10_  inout d10 inout pld2 inout pr_d10 inout g18 inout
E20 s1di_ inout s0d9_ inout d9 inout pldi inout pr_d9 inout g17 inout
G17 s1d0_ inout s0d8_ inout d8 inout p1do inout pr_d8 inout g16 inout
E19 slp_ inout sOp1_ inout dmackl_  out g24 inout g24 inout g24 inout
D20 simsg_ inout g29 in dmack2_  out plperror_ in  g29 in  g29 in
E18 slcd_ inout g28 in  dmack3_  out plack_ in  g28 in  g28 in
D19 slio_ inout g27 in g27 out plbusy in g27 in g27 in
E17 slreq_ in 926 in  g26 in  plfault_ in  g26 in 926 in
C20 sirst_ in  g25 in  g25 in  plselect in  g25 in  g25 in
c19 sirst out g29 out diow0_ out pldata_oe out g29 out g29 out
B20 slack_ out g28 out diowl_ out plselectin_ out g28 out g28 out
ci18 slatn_ out g27 out diow2_ out plautofd_ out g27 out g27 out
a7 slbsy out g26 out diow3_ out plstrobe_ out g26 out g26 out
A20 sloe out sloe out ext_oe out plinit_ out g25 out g25 out
Table 16-15 The multiplexed interfaces
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16 Electrical Information

Default values of the multiplexed 1/O pins
All bidirectional ports are by default inputs.

The output pins have the following default values:

ggluder \?;ilfjaeu” 282:3\}00 SCSI-8 p1 Serial p2 Serial p3 ATA Parallel pO Parallel p1 ETI\I;IEd Gen I/O
P17 0 sOrst csO_  pOdata_oe print_ g5
R19 0 sOack_ csl_  pOselectin_ pr_ack_ g4
R20 O sOatn_ a0 pOautofd_ a sel g3
K20 0 sObsy al pOstrobe_ g2
P20 0 sOoe a2 pOinit_ gl
P19 1 sOen_ rs2_ dior0_ g7
K19 0 sOsel txd2 diord_ g6
B19 1 slen_ rs3_  dior2_ g31
H20 O sisel txd3 dior3_ g30
Cc19 o0 sirst diow0_ pldata_oe 929
B20 0 slack_ diow1_ plselectin_ g28
Cci8 0 slatn_ diow2_ plautofd_ g27
Ji7 0 slbsy diow3_ plstrobe_ 926
A20 O sloe ext_oe pdinit_ g25

Table 16-16 Default values of the multiplexed output pins
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16 Electrical Information

16.1.9

Note 1:

Note 2:

I/0O Application Multiplexed Signals

The 10 applications in this section have their signals multiplexed as shown in table
16-15 on page 113.

8-bit SCSI Interface

SCSI 8-bit interface 0 consists of the following signals:

ggllfier Name Direction Description
V20 sOmsg_ in (out), Message, driven by target during message phase
see note 1
T18 sOcd_ in (out), Control/Data, driven by target to determine if control or
see note 1 data information is on the bus
T19 sOio_ in (out), Input/Output, driven by target and indicates bus
see note 1 direction.
R19 sOack_  out Acknowledge signal in the information transfer
handshake
T20 sOreq_ in Request signal in the information transfer handshake
R20 sOatn_ out Attention condition indicator from host to target
K19 sOsel out Select or reselect signal from SCSI interface to SCSI
buffer.
J20 sOsel_ in, see note 2 -SEL signal from SCSI bus to SCSI interface.
K20 sObsy out Bus in use signal from SCSI interface to SCSI buffer.
K18 sObsy_ in, see note 2 -BSY signal from SCSI bus to SCSI interface.
P17 sOrst out Bus reset signal from SCSI interface to SCSI buffer.
R18 sOrst_ in, see note 2 -RST signal from SCSI bus to SCSI interface.
N18 sOp_ inout Data bus parity
N19 s0d7_ inout Data bus
N20 s0d6_ inout
M17 s0d5_ inout
M18 s0d4 inout
M19 s0d3_ inout
L19 s0d2_ inout
L18 s0dl inout
L20 s0d0_ inout
P20 sOoe out External bus driver direction for sOd0_ - sOd7_, sOp_
signals
P19 sOen_ out External driver output enable for sOack_, sOatn_ signals

Table 16-17 SCSI port 0

Bit 4 on the General Port PB, is used as software ID output enable with SCSI
interface O (sOenph_). See pb4 in table 16-10 on page 110.

If software ID is enabled, the host SCSI ID number is driven to the external logic during
arbitration. See documentation about software 1D and external buffer solution in Chapter 7,
External SCSI Buffers on page 64.

The SCSI bus OR-tied signals -SEL, -RST, and -BSY are being generated by the external SCSI
buffer, see chapter 7.
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16 Electrical Information

Note 1:

Note 2:

SCSI 8-bit interface 1 consists of the following signals:

Solder Ball
D20

E18

D19

B20
E17
C18
H20

Ji8
J17
J19
C19
C20
E19

H19
H18
G20
G19
G18
F19
E20
G17

A20

B19

Name
slmsg_

slcd_
slio_

slack_
slreq_
slatn_
slsel

slsel_
slbsy
slbsy_
slrst
sirst_
slp_
s1d7_
s1d6
s1d5
sld4
s1d3
sld2

sldl_
s1d0_

sloe

slen _

Direction
in (out),
see note 1
in (out),
see note 1
in (out),
see note 1
out

in

out

out

in, see note 2
out

in, see note 2
out

in, see note 2
inout

inout
inout
inout
inout
inout
inout
inout
inout

out

out

Table 16-18 SCSI port 1

Description
Message, driven by target during message phase

Control/Data, driven by target to determine if control or
data information is on the bus

Input/Output, driven by target and indicates bus direction.

Acknowledge signal in the information transfer handshake
Request signal in the information transfer handshake
Attention condition indicator from host to target

Select or reselect signal from SCSI interface to SCSI
buffer.

-SEL signal from SCSI bus to SCSI interface.

Bus in use signal from SCSI interface to SCSI buffer.
-BSY signal from SCSI bus to SCSI interface.

Bus reset signal from SCSI interface to SCSI buffer.
-RST signal from SCSI bus to SCSI interface.

Data bus parity

Data bus

External bus driver direction for s1d0_ - s1d7_,sOp_
signals

External driver output enable for slack , slatn_ signals

Bit 7 on the General Port PB, is used as software ID output enable with SCSI
interface 1 (slenph_). See pb7 in table 16-10 on page 110.

If software ID is enabled, the host SCSI ID number is driven to the external logic during
arbitration. See documentation about software ID and external buffer solution in Chapter 7,
External SCSI Buffers on page 64.

The SCSI bus OR-tied signals -SEL, -RST, and -BSY are being generated by the external SCSI
buffer, see chapter 7.
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16 Electrical Information

16-bits SCSI Interface

When SCSI interface 0 is used in 16-bits wide mode the following signals from
SCSl interface 1 are reconfigured to the SCSI interface O data bus.

Solder
Ball

E19
H19
H18
G20
G19
G18
F19
E20
G17
A20
Ji7

Name
SCSIpl  SCSI-W
slp_  sOpl_
s1d7_ s0d15_
sld6_ s0d14_
s1d5_  s0d13_
sld4_  s0d12_
s1d3_  s0d11_
sld2_  s0d10_
s1dl_  s0d9_
s1d0_  s0d8_
sloe sloe
slbsy -

Direction Description

inout
inout
inout
inout
inout
inout
inout
inout
inout
out

out

High data bus parity
Data bus bit 15
Data bus bit 14
Data bus bit 13
Data bus bit 12
Data bus bit 11
Data bus bit 10
Data bus bit 9

Data bus bit 8

External bus driver direction for s1d7_-s1d0_, slp_ signals

Software ID high bit output, see note after 16-17

Table 16-19 16-bits SCSI Interface
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16 Electrical Information

ATA

Solder Ball Name Direction Description

V20 iordy in I/O ready

R18 dmarqg3 in Request for transfer using DMA handshaking
T20 dmarqg2 in

T19 dmarql in

T18 dmarqg0 in

P17 csO_ out Chip select

R19 csl_ out Chip select

P20 a2 out Register address
K20 al out

R20 a0 out

E18 dmack3_  out Acknowledge when using DMA handshaking
D20 dmack2_  out

E19 dmackl_  out

N18 dmackO_  out

H19 di5 inout Data

H18 d14 inout

G20 d13 inout

G19 di2 inout

G18 d11 inout

F19 d10 inout

E20 do inout

G17 ds8 inout

N19 d7 inout

N20 dé inout

M17 d5 inout

M18 d4 inout

M19 d3 inout

L19 d2 inout

L18 di inout

L20 do inout

H20 dior3_ out Read

B19 dior2_ out

K19 diorl_ out

P19 dior0_ out

J18 intrq3 in Interrupt request
J19 intrq2 in

J20 intrql in

K18 intrq0 in

Ji7 diow3_ out Write

C18 diow2_ out

B20 diowl out

C19 diow0__ out

A20 ext_oe out Output enable for external driver

Table 16-20 ATA
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Parallel Port O

Solder Ball Name Direction Description
V20 pOperror_ in Error

T18 pOack_ in Acknowledge
T19 pObusy in Busy

T20 pOfault_ in Fault

R18 pOselect in Select

P17 pOdata_oe out Data output enable
R19 pOselectin_ out Select in
R20 pOautofd_  out Autofeed
K20 pOstrobe_  out Strobe

P20 pOinit_ out Initialization
N19 p0d7 inout Data bus
N20 p0d6 inout

M17 p0d5 inout

M18 p0d4 inout

M19 p0d3 inout

L19 p0d2 inout

L18 p0d1 inout

L20 p0do inout

Table 16-21 Parallel port 0

Parallel Port 1

Solder Ball Name Direction Description
D20 plperror_ in Error

E18 plack_ in Acknowledge
D19 plbusy in Busy

E17 plfault_ in Fault

C20 plselect in Select

C19 pldata_oe out Data output enable
B20 plselectin_ out Select in
C18 plautofd_ out Autofeed
J17 plstrobe_  out Strobe

A20 plinit_ out Initialization
H19 pld7 inout Data bus
H18 pld6 inout

G20 plds inout

G19 pld4 inout

G18 pld3 inout

F19 pld2 inout

E20 pldl inout

G17 pldo inout

Table 16-22 Parallel port 1
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Shared RAM and Shared RAM-W
8-bit Shared RAM interface:

Solder Ball Name

T18

V20

T19
T20
R18
P17
R19
R20

N19
N20
M17
M18
M19
L19
L18
L20

Table 16-23 8bit Shared RAM

pr_adrl
pr_adrO

intio_
rd_wr
pr_req_
pr_int_
pr_ack_
a_sel

pr_d7
pr_dé
pr_d5
pr_d4
pr_d3
pr_d2
pr_di
pr_do

Direction Description

in

inout
inout
inout
inout
inout
inout
inout
inout

Address bit 1, internally multiplexed with internally generated
address bits

Address bit 0, internally multiplexed with internally generated
address bits

Interrupt from peripheral

Read/write select, a low signal denotes write
Request

Interrupt to peripheral

Acknowledge

Address select for externally multiplexed address bits. Low for
address from external device.

Data bus

8 bits Shared RAM extended to 16 bits (only applicable together with Shared

RAM):

Solder Ball
H19
H18
G20
G19
G18
F19
E20
G17

Name
pr_di5
pr_di4
pr_di13
pr_di2
pr_dil
pr_d10
pr_d9
pr_d8

Direction Description
inout Data bus
inout Data bus
inout Data bus
inout Data bus
inout Data bus
inout Data bus
inout Data bus
inout Data bus

Table 16-24 Shared RAM extended to 16 bits
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16 Electrical Information

Serial Ports 2 and 3

Solder Ball
P19
K19
K18
J20
J19
J18
B19
H20

Table 16-25 Serial ports 2 and 3

Note: The default values of the ouput signal txd for serial ports 2 and 3 does not comply with the
TIA/EIA-232-F serial interface standard. For a complete list of the output default values of the

Name
Tts2_
txd2
cts2_
rxd2
cts3_
rxd3
s3_
txd3

Direction
out
out

out

Description

Request to send, serial port 2
Transmit data, serial port 2
Clear to send, serial port 2
Receive data, serial port 2
Clear to send, serial port 3
Receive data, serial port 3
Request to send, serial port 3
Transmit data, serial port 3

multiplexed interfaces see table 16-16 on page 114.
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16 Electrical Information

16.2 DC ELECTRICAL SPECIFICATIONS

16.2.1 Absolute Maximum Ratings

Symbol Parameter Min Max Unit
Vpp DC supply voltage -0.3 3.9 \%
Vin DC input voltage -1.0 6.5 \Y
Vout DC off-state output voltage -1.0 6.5 \
Tstg Storage temperature -40 125 °C
Ta Operating temperature -40 100 “c

Table 16-26 Absolute Maximum Ratings

ESD protection: ESD protection up to 2kV (Human Body Model according to
MIL-STD-883 method 3015).

Lead temperature: According to the specification of JEDEC Level 3 package.

16.2.2 Recommended Operating Conditions

Symbol Parameter Min Typ Max Unit
Vbbb DC supply voltage 3.0 3.3 3.6 \
Vin DC input voltage -0.5 - 5.5 \
Vout DC off-state output voltage -0.5 - 5.5 \%
Ta Operating temperature 0 - 70 °C
loy High level output current:

pa0, pal, pa2, pa3, pa4, pab, pa6, pa7 - - -12 mA

All other - - -4 mA
loL Low level output current:

pao, pal, pa2, pa3, pa4, pa5, pa6, pa7 - - 12 mA

All other - - 4 mA

Table 16-27 Recommended Operating Conditions
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16.2.3 DC Electrical Characteristics

glymb Parameter Min Typ  Max Unit
Viy  High level input voltage, all inputs except clkin 2.0 - 515 \%
VL  Low level input voltage, all inputs except clkin -0.5 - 0.8 \
Vi High level input voltage, clkin 0.7Vpp - 5.5 \%
VL  Low level input voltage, clkin -0.5 = 0.3:Vpp V

Schmitt Trigger Hysteresis (see table 16-30) 0.6 0.7 - \
Von High level output voltage 2.4 = Vd \
VoL Low level output voltage - - 0.4 \Y
lin Input leakage current -10 - 10 HA
lioz /O leakage current

Vin < Vpbp -10 - 10 HA

Vpp < Vi, < 5.5V -200 - 200 HA
Ipp  Supply current - 115 210 mA

Table 16-28 DC Electrical Characteristics

16.2.4 Input Buffer Types

Signal Buffer Type
clkin CMOS

Input: ctsO_, irq_, nmi_, reset_, rxd0
Inout: mdio, pa0, pal, pa2, pa3, pa4, pa5, pa6, pa7, pbl, pb2, pb3, pb4,
pb5, pb6, pb7 TTL Schmitt Trigger

All other TTL
Table 16-29 Input Buffer Types
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16.3

AC ELECTRICAL SPECIFICATIONS

This section provides the AC characteristics for the ETRAX 100. The timing
sequences are related to the internal 100 MHz clock.

Table 16-30 Bus State Descriptions lists all bus states used in the timing diagrams
on the following pages.

Bus State Descriptions

State
Ta

Ty

Tra

Tra

TbeOvael

TXW

TXX

Description

Activate state. RD, WR or INTA strobes are asserted in
this state. CAS is asserted after the end of this state.
Data state. 'Data in’ is sampled at the end of this state,
except for EDO DRAM read, where data is sampled 15
ns after the end of this state.

Data bus turn-off state. This state is inserted between
bursts to allow ETRAX 100 and external units to turn off
their outputs before the data bus is driven by another
source. This state may overlap with a T, state.

RAS precharge activate state. RAS is set high after the
end of this state.

RAS precharge state. DRAM row address is asserted
after the end of this state. During DRAM refresh, CAS is
set low after the end of this state.

RAS activate state. RAS is set low after the end of this
state.

Row address hold state.

Burst end states. Inserted at the end of an EDO DRAM
read burst, to allow the last data of the burst to be
sampled. These states may overlap with a T, state.
Early wait state. This state may overlap witha T, T,
Theo OF Tpey State.

Late wait state.

Turn-off wait state. This state may overlap with a T,
state.

External wait state.
Any bus state.

Table 16-30 Bus State Descriptions

Comment

Inserted before T,

Inserted between T, and Ty
Inserted after Ty
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Wait States

Table of wait state parameters used in these diagrams. These parameters
correspond to the wait state values described in chapter 15.

Name Description

ew Number of early wait states.

Iw Number of late wait states.

zw Number of turn-off wait states.

c CAS delay.

cw Number of CAS wait states.

cp Number of CAS precharge wait states.
rp Number of RAS precharge wait states.
rs Number of row address setup wait states.
rh Number of row address hold wait states.
cz Number of turn-off wait states after CAS.

Table 16-31 Wait States
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16.3.1 SRAM/flash/peripheral Timing

Read cycle
burst with one early waitstate burst with zero early waif
1 10 1 10 | 7
address zXXXXX) MAMAY *
12 12 7]
active CS mm \
L :
inactive CS %W
2. 6.3 s 9 LS
RD ) D R
7 11
Data in W (XXXXXE
BEN REN z
PB 2-7 VAVAVALTAY,
used as CS ALY
Tew Ta Td Tew Ta Td Tz Ta Td Ta Td Tz

Figure 16-2 SRAM/flash/peripheral read cycle

Without waitstates  Add with

No Name Explanation Min  Nom Max Wwaitstates Unit
1 it Address and chip select delay from 2 - 8 - ns
clock. See note.
2 ty Read fall delay from clock 2 - 8 - ns
S ten Read rise delay from clock 2 - 7 - ns
4 et Chip select high to read low 8 = > = ns
5 trhes Read high to chip select low 0 - - - ns
6 tys Data in setup time to clock 0 - - - ns
7 tah Data hold time from addr, chip selector 0 - - - ns
read, whichever occurs first
8 i Read inactive width within burst -2 - - 10-ew ns
9 trw Read active width 16 20 - 10-lw ns
10 i Read cycle - 20 - 10-(ew+lw) ns
11 trhr Read inactive width after burst 8 - - 10-zw ns
12 ity Read inactive time after chip select or -2 - - 10-ew ns
address
13 tyes PB delay from clock when used as chip 3 - 12 - ns
selects

Table 16-32

Note: Valid for CSEO, CSE1, CSR0, CSPO and CSP4.
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Write cycle, normal write

burst with one early waitstate

burst with zero early

‘L’ o | ‘i. i 9 7
aress ] f TS X AARARA
cs W S 00
2 3 ) 5| 5 |4 )
WR L \ | k *
4& 14 11
Dataout (Y] 7—kXX> <XX* X %7
‘—‘LS. 11 13 11 |
PB 2-7 e R
used as CS ATAVATAVATAYAY ATAVAVIATAVAYS
Tew Ta Td Tew Ta Td Tz Ta Td Ta Td Tz
Figure 16-3 SRAM/flash/peripheral write cycle, normal write
Without waitstat i
No Name Explanation _I outwaitstates Ad.d with Unit
Min Nom Max Waitstates
1 t, Address and chip select delay from - 8 - ns
clock
2ty Write low delay from clock 7 - 13 - ns
3 twh Write high delay from clock 7 - 11 - ns
4 t,y  Write pulse width 6 = = 10-Iw ns
5 tyhw Write inactive width within burst 9 - - 10-ew ns
6 tyn  Write inactive width after burst 19 - - 10-zw ns
7 |t Write cycle time 20 - 10-(ew+lw) ns
8 tyy Address and chip select setup to write - - 10-ew ns
low
9 tywh Address and chip selectsetup toend of 11 - - 10-(ew+lw) ns
write
10 tyny Address hold after write high - - - ns
11 ty4o Data delay from clock = 13 - ns
12 tyoe Data turn on time from clock = = = ns
13 tyo, Data turn off time from clock = 10 10-zw ns
14 ty,n Data valid to end of write - 10-lw ns
15 t,cs  PBdelay from clock, when used as chip - 12 - ns
selects
Table 16-33
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Write cycle, extended write

| burst with one early waitstate burst with zero early

8
1 1 | 9 7

address @ X ARV X
cs OO KRR AN

.L. 3 6 5, 4
LA e A

12 14 1 10

~ i

Dataout (Y] ——‘(X@
R 1 13 |

PB 2-7 RO R
used as CS NATAVAVVAVAVAY VATAVAV.VAVAVAYA

Tew Ta Td Tew Ta Td Tz Ta Td Ta Td Tz

=)
L

Figure 16-4 SRAM/flash/peripheral write cycle, extended write

Without waitstates aAdd with

No Name Explanation Min Nom Max Waitstates Unit

1ty Address and chip select delay from 2 - 8 - ns
clock

2ty Write low delay from clock 7 - 1SN = ns

3  tyhx  Write high delay from clock 2 - 7 - ns

4 tywx  Write pulse width abl |- - 10-w ns

5 tyhwx Write inactive width within burst 4 - - 10-ew ns

6 tyhx  Write inactive width after burst 13 - - 10-zw ns

7  twex  Write cycle time - 20 - 10-(ew+lw) ns

8  taw Address and chip select setup to write 2 - - 10-ew ns
low

9 tuwhx Address and chip select setuptoend 16 - - 10-(ew+lw) ns
of write

10 tyhgx Data hold after end of write 2 - - 10-ew within burst, ns

10-zw after burst

11 tyo Data delay from clock 6 > 13 ns

12 tyoe  Dataturn on time from clock 6 = = = ns

13 tyoy Data turn off time from clock 6 - 10 10-zw ns

14 tyunx Data valid to end of write abl |- - 10-lw ns

15 thes PB delay from clock, whenused as 3 - 12 - ns

chip selects

Table 16-34
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16.3.2

Fast page mode, read

DRAM

Full RAS-CAS burst

CAS only burst

14 5

16

17 S

1
address N row agldress X::
7 [
RAS ©
= RESA R R P
s I ! [y
3_1 f—
DRAMWE
I AL N B
Data in : W (XE
CASB when used = DIV A
as byte enable
(bank-wise CAS mode) f
Tpa Tpd Tra Trd Ta Td Ta Td Tz Ta Td Ta
Figure 16-5 DRAM, fast page mode, read
Without waitstat i
No Name Explanation _I out waitstates Add with Unit
Min Nom Max  Waitstates
1 t, Address delay from clock 2 = 8 > ns
2  tsag) CAS fall delay from clock 2 = 8 5@ ns
3  teash CAS rise delay from clock 2 - 8 - ns
4 tys Data in setup time to clock 0 = > > ns
5 tgh Data in hold time from CAS or address 0 - - - ns
change, whichever occurs first
6t RAS fall time from clock S = 10 = ns
7 tash RAS rise time from clock 8 - 13 - ns
8 s DRAMWE high setup time to CAS low 4 = > 5.c ns
9 teh DRAMWE high hold time from CAS high 2 = - - ns
10 tgas CAS pulse width 7 - - 10-cw-5-c  ns
11t CAS precharge time 7 - - 10.cp+5:c ns
12ty CAS cycle time - 20 - 10-(cp + cw) ns
13 typ RAS precharge time 14 - - 10-(rp+rs) ns
14 taq Row address setup time to RAS 9 = > 10-rs ns
15 tan Row address hold time from RAS 4 - - 10-rh ns
16 taec Column address setup time to CAS 7 - - 10-cp+5-c ns
17 tegn  Column address hold time from CAS 7 = > 10-.cw-5-c ns
18 tpe CASB delay from clock, when used as 2 - 8 - ns
byte enable (bankwise CAS mode)
Table 16-35
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EDO DRAM, read

CAS only

Full RAS-CAS burst EDO read burst termination | _burst
L 14 15 16 17
[RES
address - * row agldres:
N 6
RAS 12
I = 2 3 11 1
CAS W 19 20 *—
e g 1
DRAMWE
4 X
Data in
18

J— N
CASB when used
as byte enable f f
(bank-wise CAS mode) | Tpa Tpd Tra Trd Ta Td Ta Td Theo | The1 Tz Ta

Figure 16-6 EDO DRAM, read

Without waitstates  Add with

No Name Explanation Min  Nom Max Waitstates Unit
1 t Address delay from clock 2 = 8 > ns
2 tag CAS fall delay from clock 2 - 8 5-c ns
3 teash CASrise delay from clock 2 - 8 - ns
4ty Data in valid delay from clock > = 15 > ns
5  teon Data in hold time from CAS low 4 - - (-10):-cp-5:c ns
6 taq RAS fall time from clock 3 - 10 - ns
7  tash RAS rise time from clock 8 = 13 > ns
8 tos DRAMWE high setup time to CAS low 4 - - 5.c ns
9 tg, Datain hold time from DRAMWE low or 0 - - - ns
RAS high, whichever occurs first.
10 t.,s  CAS pulse width 7 - - 10-cw-5.c  ns
11 tep CAS precharge time 7 - - 10-cp + 5:c ns
12 |l CAS cycle time - 20 - 10-(cp +cw) ns
13 |iigs RAS precharge time 14 - - 10-(rp +r1s)  ns
14 thq Row address setup time to RAS 9 = = 10-rs ns
15 t,, Row address hold time from RAS 4 - 12 10-rh ns
16 tyc  Column address setup time to CAS 7 - - 10.cp+5:c ns
17 tean  Column address hold time from CAS 7 = = 10-cw - 5-c ns
18 t,e  CASBdelay from clock, when usedas 2 - 8 - ns
byte enable (bankwise CAS mode)
19 t,e DRAMWE fall delay from clock 7 - 13 - ns
20 t,ew DRAMWE pulse width after EDO read 7 - - 10-cz ns
burst
Table 16-36
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DRAM, write
Full RAS-CAS burst CAS only burst
. L1 15 16 v
address : Jﬁ ow agldresg X
7 L&
RAS %‘ 12
\ 2 2| |3 N
s W LT AT
DRAMWE 21 O
19 |20
Data out : _mﬁxx 1
o 18 Lo | °
CASB when used ‘ TR
as byte enable |
(bank-wise CAS mode) | 1, | Tpq Tra Trd Ta Td Ta Td T Ta Td Ta
Figure 16-7 DRAM, write
No Name Explanation :\/A\/i:hou;\;v::tste,:zz Qgﬂs\’t\/;ttzs Unit
1 t Address delay from clock 2 - 8 - ns
2 t.ag CAS fall delay from clock 2 - 8 5-c ns
3 teash CASrise delay from clock 2 = 8 > ns
4 tyoe Data outturn on time from clock 7 - - - ns
5 tgoy Data out turn off time from clock - - 10 10-cz ns
6 tgas RAS fall ime from clock 3 - 10 - ns
7  tash RAS rise time from clock 8 - 13 - ns
8 twes DRAMWE low setup time to CAS low 2 - - - ns
9 tyen DRAMWE low hold time from CAS high 1 - - - ns
10 t.,s  CAS pulse width 7 - - 10-cw-5.c  ns
11 tep CAS precharge time 7 - - 10-cp + 5:c ns
12 tye CAS cycle time - 20 - 10-(cp +cw) ns
13 |iigs RAS precharge time 14 - - 10-(rp +r1s)  ns
14 taq Row address setup time to RAS 9 - - 10-rs ns
15 tiap Row address hold time from RAS 4 - 12 10-rh ns
16 tyc  Column address setup time to CAS 7 - - 10.cp+5:c ns
17 tean  Column address hold time from CAS 7 - - 10-cw - 5-c ns
18 t,e  CASBdelay from clock, when usedas 2 - 8 - ns
byte enable (bankwise CAS mode)
19 tgo Data delay from clock 6 = = > ns
20 tye Data setup to CAS low - - 5.c ns
21 tghe Data hold after CAS low 10 - - 10-cw - 5-c ns
Table 16-37
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CAS before RAS refresh cycle

L1
address T
5 4 8 ‘
RAS *7
2 3
CAS AN J(
6
DRAMWE
Tpa Tpd Tra Trd Ta Td Tz Txx
Figure 16-8 CAS before RAS refresh cycle
Without waitstat i
No Name Explanation _I out waltstates Ad.d with Unit
Min Nom Max Waitstates

1 t Address delay from clock 2 - 8 - ns
2 t.g CAS fall delay from clock 2 = 5-c ns
3  teash CASrise delay from clock 2 - - ns
4 t,g RASfall time from clock 3 = 10 - ns
5 tash RASTise time from clock 8 = 13 |- ns
6 tipc RAS to CAS precharge time 2 - - 10-rp ns
7 tr  CAS setup time to RAS 7 - - 10-rs ns
8 tas RAS pulse width 40 - - 10:(rh + cp + cw) ns
9ty RAS precharge time 14 - - 10-(rp + rs) ns
Table 16-38
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16.3.3 General Bus Interface Timing Diagrams

Data turn-off timing

Figure Logic Analyzer Mode and Test specifies the relation of the data turn-off
timing of DRAM and non-DRAM bursts.

SRAM/flash/
EDO read burst termination peripheral cycle

DRAM write cycle

SRAM/flash/

peripheral cycle

address ::)
RD
CAS ‘ 4 |
DRAMWE L
Data data in ) %Mlam X )( }*(XX data out @4@; )( X )( X ddtain X )(
Tbeo Thel Tz Ta Td Tz Ta Td Tz Ta Td
Figure 16-9 Data turn-off timing
Without waitstat i
No Name Explanation _I out wartstates Ad.d with Unit
Min Nom Max waitstates
iL |z Address delay from clock 2 - 8 - ns
2 tgo Read high to data out 13 > > 10-zw ns
3t CAS high to read low 7 - - 10-cz ns
4  tyer DRAMWE low to read low after EDO read 13 - - 10-cz ns
burst
5 tyozr Data out turn-off before read low 5 - - - ns
Table 16-39
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External interrupt acknowledge cycle

The external interrupt acknowledge cycle is always using a maximum number of

waltstates.
(13 clock cycles)
address, -
chip select ZXXXXXX)O \ - 7\ g
L1 f-- - ;
INTA R 6
) T ] ‘i,
data in o \
A
- — =
j— ) T
RO (Y W
Tew1 Tew2 Tews Ta Tiwa Tiw2 - lwi4 Tiwis Td Tz Tzwi Tzw2 Tzw3

Figure 16-10 External interrupt acknowledge cycle

No Name Explanation

1 INTA low delay from clock
2ty INTA high delay from clock
3t INTA pulse width
4ty Data in setup time to clock
5  tyn Data in hold time from INTA high
6 i INTA high to read low
Table 16-40

Nom Max Unit

- 8 ns
- 7 ns
170 172 ns
- - ns
- - ns
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Wait and rerun timing

address T SR 0 C
RD | (L
) T
L 1 2 1 2 1 L .__[
WAIT ' !
e WA
RERUN Oy
Ta Tiwi Tiw2 Tw3 Td Tz Ta Tiwi Txwi Txw2 Txw3 - xwn Td
Figure 16-11 Wait and rerun timing
No Name Explanation Min Nom  Max Note Unit
1 tws  WAIT setup time to clock 0 - - Note 1 ns
tawh  WAIT hold time from clock 2 - - Note 1 ns
e WAIT sampled to end of bus cycle 30 30 30 Note 2 ns
(WAIT not activated)
4 twa  WAIT sampled to end of bus cycle 50 - 80 Note 2 ns
(WAIT activated)
5 ties RERUN setup time to WAIT high - -
6 teh RERUN hold time after WAIT high - - ns

Table 16-41

Note 1:  WAIT is synchronized internally. Setup and hold times need to be taken into consideration only if

detection in a specific clock cycle is required.

Note 2:  WAIT is sampled 3 clock cycles before the end of the bus cycle, taking only the internal wait states
into consideration. In order to recognize WAIT, a number of internal lw and/or ew waitstates must
be added. Typically 3 internal wait states are needed, but this depends on the external wait state

logic.
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16.3.4 Reset and clock timing

System clock timing

CLKIN #\
—

Internal clock '_\ ’_\ /_\ /_\ /_\ /_\

No Name Explanation Min Nom Max Unit
1 tokp Input clock period (See note) 49 50 51 ns
2 ftokh Input clock high time 15 - - ns
3 tw Input clock low time 15 - - ns
4 tokd Input clock to internal clock delay 2 35 5 ns
5 | Internal clock period - 0.2:%yp - ns

Note: Some applications may require less tolerance on the clock period. For example: if txer is configured
as the clock for Fast Ethernet a greater accuracy of the clock cycle is needed (see 100BASE-T
standard: IEEE 802.3u. ).

Reset timing

(

— )

RESET o

4 )T

All bidirectional —— (

pins b

Pins with defined \ \

reset value ) )

No Name Explanation Min Nom Max Unit

1 e RESET setup to clkin (See note) 2 - - ns
2 =l RESET hold from clkin (See note) 0 - - ns
S o RESET pulse width 51cikp - - ns
4 tresd RESET to output delay - - 25 ns

Note: Reset is internally synchronized. Setup and hold times can be ignored unless recognition on a
specific clock cycle is required.
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16.4

PHYSICAL DIMENSIONS

The package of the ETRAX 100 is a 256 lead Plastic Ball Grid Array, PBGA.

256 PBGA

Plastic Ball Grid Array Package - Mechanical Drawing

D
D2
| -~ |
Top View
(E4) |E2 E

| D1 |

! |

|~ == |
Y bodboooooooooooooood {—-—-—
W| 00000000000000000000
\% O000000000O0O0OOO0O0O0O00OO
U| 0000000000000 000000O0
T o000 ocoo0o0
R O 000 0000
P 0000 Bottom View 0000
N| ooo0oO ocooo0
M 0000 0000
L| oooo ocooo0
K 0000 0000 El
J O 000 0000
H o000 ocoo0o0
G| oooo ocooo0
F O 000 0000
E| ocoo0o0O ocooo0
D 00000000000000000000
C O000000000O0O0OOO0OO0O0O0OO
B 00000000000000000000
Al 00000000000000000006—{—-—--"1

20
b

-~

1 2 3 4 5 6 7 8 9 101112131‘1151617H§19

—

Figure 16-12 256 PBGA - Mechanical drawing

(A3)
A2 Dimension mm
Min 2.00
A | Nom 215
Max 2.30
Min 0.50
Al | Nom 0.60
Max 0.70
Min 1.15
A2 | Nom 1.20
Max 1.25
A3 | REF 0.36
Min 0.60
b Nom 0.75
Max 0.90
A Min 26.50
—||AL D | Nom 27.00
Max 27.50
D1 | BSC 24.13
Min 23.00
D2 | Nom 24.00
Max 25.00
D4 | REF 16.10
Min 26.50
E Nom 27.00
Max 27.50
E1 | BSC 24.13
Min 23.00
E2 | Nom 24.00
Max 25.00
E4 | REF 16.10
e |[BSC 1.27

Note: Drawing is not to scale.
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