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Electrical Specifications

This chapter specifies the following electrical behavior of the 21285:
¢  Absolute maximum ratings
¢ dc specifications

* ac timing specifications

9.1 PCI Electrical Specification Conformance

The 21285 PCI pins conform to the basic set of PCI electrical specifications in the
PCI Local Bus Specification, Revision 2.1. See that document for a complete
description of the PCI I/O protocol and pin ac specifications.
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Absolute Maximum Ratings

9.2 Absolute Maximum Ratings

The 21285 is specified to operate at a maximum PCI frequency of 33 MHz and a
felk_in frequency of 66 MHz at a junction temperature (Tj) not to exceed 125°C.
Table 9—1 lists the absolute maximum ratings for the 21285. These are stress ratings
only; extended exposure to the maximum ratings may affect the reliability of the
device.

Table 9—1 Absolute Maximum Ratings

Parameter Minimum Maximum
T; — 125°C

T, 0°C 70°C

Pwc — 21W
Voltage applied to any pin Ve -05V 55V
Storage temperature range -55°C 125°C
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DC Specifications

9.3 DC Specifications

Table 9-2 defines the dc parameters met by all 21285 PCI signals under normal
operating conditions.

Note: In Table 9-2, currents into the chip (chip sinking) are denoted as posi-
tive (+) current. Currents from the chip (chip sourcing) are denoted as
negative (—) current.

Table 9—2 DC Parameters (Sheet 1 of 2)

Symbol Parameter Condition Minimum Maximum Unit

Power Signal

Vaa Supply voltage — 3.0 3.6 \%
PCI Signals

Vi Low-level input voltage! — -0.5 0.3 Vyq A
Vin High-level input voltage' — 0.5V Vgg+05VvV Vv
Vo Low-level output voltage? Tout = 1500 pA  — 0.1 Vyq v
Voisv Low-level output voltage® Tout = 6 MA — 0.55 v
Von High-level output voltage® Tout=-500pA 0.9 Vg4 — A\
Vonsvy  High-level output voltage” Tout =2 mA 24 — A%
I Low-level input leakage current’> 0<Vy,<Vya — +10 HA
Cin Input pin capacitance — — 10.0 pF
Cmsgr,  idsel pin capacitance — — 8.0 pF
Ceix pci_clk pin capacitance — 5.0 12.0 pF
Non-PCI Signals

Vihe IC input high voltage™®> — 08XVyy Vg+05 V
Vi IC input low voltage™> — 0.5 02XVygy V
Iﬂc6 Input leakage current 0<Vy<Vg -10 10 HA
Vone! High-level output voltage™®> Ioh =4 mA 24 — v
Vo Low-level output voltage™> I,; =4 mA — 0.4 \Y
Voned High-level output voltage* Iohn=—-12mA 24 — A\
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DC Specifications

Table 9-2 DC Parameters (Sheet 2 of 2)
Symbol Parameter Condition Minimum Maximum Unit
Vot Low-level output voltage I,y = 12 mA — 0.4 \Y

Tis Tristate leakage current — — 100 HA
Cin Input pin capacitance — — 5 pF
Cio Input/output pin capacitance — — 12 pF

T44 Power supply current — — 500 mA

! Guarantees meeting the specification for the 5-V signaling environment.

For 3.3-V signaling environment.
3For 5-V signaling environment.
*Voltage measured with respect to Vg

31C-CMOS-level inputs (include IC and ICOCZ pin types).

6Leakage currents for ma[12:0] and ba[1:0] are -200 pA minimum and 200 pA maximum.

"Not including clocks.
8Including clocks MCLK, fclk, and sdelk[3:0]).
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AC Timing Specifications

9.4 AC Timing Specifications

The next sections describe the following specifications:
¢ PCI clock timing

¢ PCI signal timing

* PClreset timing

* JTAG timing

9.4.1 PCI Clock Timing Specifications

The ac specifications consist of input requirements and output responses. The input
requirements consist of setup and hold times, pulse widths, and high and low times.
The output responses are delays from clock to signal. The ac specifications are
defined separately for each clock domain (pci_clk and felk_in) within the 21285.

Figure 9-1 shows the ac parameter measurements for the pei_clk signal, and Table
9-3 specifies pci_clk parameter values for clock signal ac timing. See also Figure
9-2 for a further illustration of signal timing.
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AC Timing Specifications

Figure 9—1 PCI Clock Signal AC Parameter Measurement Conditions
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Note:
Vi — 2.0V for 5-V clocks; 0.5 V. for 3.3-V clocks

Vi, — L5V for 5-V clocks; 0.4 V for 3.3-V clocks
Vi3 — 0.8V for 5-V clocks; 0.3 V. for 3.3-V clocks FM-05688.A14

Table 9-3 PCI Clock Signal AC Parameters

Symbol Parameter Minimum Maximum Unit
Teye pci_clk cycle time 30 oo ns
Thigh pei_clk high time 11 — ns
Tiow pei_clk low time 11 — ns
pei_clk slew rate! 1 4 V/ns

10.2 V. 10 0.6 V.
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AC Timing Specifications

9.4.2 PCI Signal Timing Specifications

Figure 9-2 and Table 9—4 show the PCI signal timing specifications. Table 9-5
correlates the ac parameters with the 21285 signal pins.

Figure 9-2 PCI Signal Timing Measurement Conditions

PCI_CLK
Output
Input L Valid \
T
su |
- T
Note:

Viest — 1.5V for 5-V signals; 0.4 V for 3.3-V signals

FM-05676.Al4
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AC Timing Specifications

Table 9-4 PCI Signal Timing Specifications

Symbol Parameter Minimum Maximum Unit

Tyal pci_clk to signal valid delay — 2 11 ns
bused signalsl’z’3

Tyapyp)  Pei_clk to signal valid delay — 2 12 ns
point-to-pointl’z’

Ton Float to active delay'? 2 — ns

Togr Active to float delay'-? — 28 ns

Tsu Input setug) time to pei_clk—bused 7 — ns
signals’-%

Tsu(ptp) Input setu2p time to pci_clk—point- 10, 12 — ns
to-pointL 3

Ty Input si%nal hold time from 0 — ns
pei_clk’?

! See Figure 9-2.
2 All PCI interface signals are referenced to pci_clk.

3 Point-to-point signals are req_l and gnt_l. Bused signals are ad, cbe_l, par, perr_l,
serr_l, frame_l, irdy_l, trdy_l, devsel_l, stop, and idsel.
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AC Timing Specifications

Table 9-5 lists the ac parameters that are applied in Table 9-4.

Table 9-5 PCI Signal Timing AC Parameters

Name

Tval

Tval (ptp)

on, Toff

Tsu, Th Tsu (ptp), Th

ad[31:0]
cbe_1[3:0]
par
frame_1
irdy_l
trdy_l1
stop
devsel_l
idsel
perr_l
serr_l
req_l
gnt_l
pci_irg_l

y

el d 99

<

T
y
y
y
y
y
y
y
y
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AC Timing Specifications

9.4.3 PCI Reset Timing Specifications
Table 9-6 shows the reset timing specifications for pei_rst_L

Table 9—6 PCI Reset Timing Specifications

Symbol Parameter Minimum Maximum Unit

Thrst pei_rst_l active time after power 1 — ms
stable!

T ax  Pei_rst_lactive time after pei_clk 100 — us
stable!

T off  Pei_rst_l active-to-output float — 40 ns
delay2
pei_rst_l slew rate! 50 — mV/ns

1 Applies to rising (deasserting) edge only.

2All PCI output drivers are asynchronously floated when pei_rst_l is asserted
(except ad, cbe_l, and par, which are driven to O if pci_cfn is asserted).
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Memory and SA-110 Interface Timing

9.4.4 JTAG Timing Specifications

Table 9-7 shows the JTAG timing specifications.

Table 9-7 JTAG Timing Specifications

Symbol Parameter Minimum  Maximum  Unit

T tek frequency 0 10 MHz

T tek high time 45 — ns

T tck low time 45 — ns

Tint tek rise time! — 10 ns

Tig tek fall time? — 10 ns

Tis tdi, tms setup time to tek rising 10 — ns
edge

Tin tdi, tms hold time from tek ris- 25 — ns
ing edge

Tiq tdo valid delay from tck falling — 30 ns
edge3

Tita tdo float delay from tck falling — 30 ns

edge

9.5 Memory and SA-110 Interface Timing

IMeasured between 0.8 V and 2.0 V.
2Measured between 2.0 V and 0.8 V.
3C, =50 pF.

The timing parameters specified in this section are valid for the full range of voltage
and temperature variations as stated in Sections 9.2 and 9.3. The ac specifications
consist of input requirements and output responses. The input requirements consist
of setup and hold times, pulse widths, and high and low times. The output responses
are delays from clock to signal. All signal timings are referenced to the rising edge
of felk_in unless otherwise stated.
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Memory and SA-110 Interface Timing

9.5.1 SA-110, 21285, and SDRAM Clock Signal Timing Specifications
Figure 9-3 and Table 9-8 show the SA-110, 21285, and SDRAM clock signal

timing specifications.

Note: The specifications listed in Table 9-8 are subject to change for pass 2.

Figure 9-3 Clock Signal AC Parameter Measurement Conditions

~<—Tckoof

fclk

Tekosr —> -

— > <«— Tckosf

sdclk

Tsdelkrt -—>f <
Tmclkft -—>1 -

MCLK

—> '<_Tsdclkft
—> I<—Tmc1kn

Tckomr — -
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Memory and SA-110 Interface Timing

Table 9-8 SA-110, 21285, and SDRAM Clock Signal AC Parameters

Name Parameter Minimum Maximum Unit
Texoor osc rising felk rising 1.9 4.4 ns
Tekoof osc falling felk falling 1.9 4.0 ns
Toscrt osc rise time 5 2.0 ns
Toscfit osc fall time 5 2.0 ns
Tekoi felk to felk_in delay’ — — ns
Tekomf felk to MCLK delay - felk rising 1.9 3.8 ns
Texomr felk to MCLK delay - felk falling 2.1 4.9 ns
Thnelkrt MCLK rise time S5 2.0 ns
Tinclkfit MCLK fall time S5 2.0 ns
Teosr felk to sdelk delay - felk rising? 1.9 3.9 ns
Texost felk to sdelk delay - felk falling® 1.9 4.3 ns
Tsdelkrt sdclk rise time S 1.0 ns
Tsderktt sdclk fall time 5 1.0 ns
Tokewl Skew between rising edges on any two of — — ns
sdelk[3:0]
Tkew2 Skew between MCLK falling and any of — — ns

sdclk[3:0] rising

IThis delay is not specified. It is imposed by etch delays in the module design. In the mod-
ule design, the capacitive load and etch length on the following nets should be matched:
21285 felk output to 21285 felk_in; 21285 MCLK output to SA-110 MCLK pin; 21285
sdclk[3:0] outputs to SDRAM CLK pin.

2Any of sdelk[3:0].
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Memory and SA-110 Interface Timing

9.5.2 SA-110, 21285, and SDRAM Interface Timing Specifications

Figures 9—4 and 9-5 with Table 9-9 show the memory and SA-110 interface timing
specifications.

Note: The specifications listed in Table 9-9 are subject to change for pass 2.

Figure 9—4 Interface Timing Measurement Conditions

felk_in ] /—\ /—

> Txzx "‘ > Txxz ’«
Bus
Outputs __% | E
- Txout (max) —> Txout (min)

|
Outputs = =— \

e LTxlh > LTxhl

Timing Symbol(s) Corresponding Parameter Value
Tyzx Tazx sz;u Tazx qumzx’ Tmazx Temdzx: Teszx
Txxz Tdxz: Tpxz> Taxz Tdqmxz> Tmaxz Temdxz: Teszx
Txout (max), Txout (min) Tdout> Tpoub Taout qumoub Tmaout: Temdout> Tesout
Txih Txwlh: Tdwlh: Treslhy Trdlh: Twrlhs Txeslh: Tabelhs Tdbelh
Txhl Txwhl: Tdwhl: Treshl> Trdhl: Twrhl Tabehl: Tabehl: Tdbehl

FM-05928.A14
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Memory and SA-110 Interface Timing

Figure 9-5 Input Timing Measurement Conditions

fclk_in e

Falling Input
Rising Input
le— Tyi —w-ie— Tyjg ——»
Timing Symbol(s) Corresponding Parameter Value
Txih Tdib, Trrih> Tloih, Trwih Telih
Txis Tdis> Trmris: Tlois» Trwis» Tclis
FM-05929.A14
Table 9-9 Memory and SA-110 AC Parameters (Sheet 1 of 3)
Name Parameter Minimum Maximum Unit
Tis Tyis data-in setup! 0 — ns
Tgih Ty, data-in hold! 1.6 — ns
This Tpis parity-in setup 4.7 — ns
Tpin Tpin parity-in hold 1.6 — ns
Tdout Data-out delay 4.9 11.4 ns
Thouta Asynchronous parity-out delay (SA-110 write) 33 10.5 ns
Tpouts Synchronous parity-out delay (21285 write) 5.7 17.0 ns
Ty Data turn-on time 4.1 11.2 ns
Taxz Data turn-off time 4.1 11.2 ns
Tpzx Parity turn-on time 4.0 11.1 ns
Toxz Parity turn-off time 4.0 11.1 ns
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Memory and SA-110 Interface Timing

Table 9-9 Memory and SA-110 AC Parameters

(Sheet 2 of 3)

Name Parameter Minimum Maximum Unit
Tais Address input setup 1.4 — ns
Tain Address input hold 1.0 — ns
Taout Address output delay (includes rom_oe_l, 4.4 11.5 ns
rom_we_l)
Tazx Address turn-on time 4.5 13.0 ns
Taxz Address turn-off time 4.5 13.0 ns
Taqma dgqm[3:0] maximum output delay during SA-110 — 9.1 ns
write, timed from SA-110 address in
Taqmh dgm[3:0] minimum output hold during SA-110 4.7 — ns
write, timed from rising felk_in
Taqms dgm([3:0] output delay during 21285 write 4.6 10.6 ns
T maout ma, ba output delay 5.0 10.8 ns
Temdout cmd[2:0] output delay 52 11.4 ns
Tesout cs_1[3:0] output delay 5.1 11.4 ns
Txwhi xd_wren_l assertion delay 53 10.5 ns
Tywih xd_wren_l negation delay 5.1 10.9 ns
Tawhi d_wren_l assertion delay 4.5 9.3 ns
Tawih d_wren_I negation delay 4.7 10.0 ns
Tyeshl rom_ce_l assertion delay 4.7 9.6 ns
Tresin rom_ce_l negation delay 4.9 10.2 ns
Trdnt xrd_l assertion delay 54 10.5 ns
Trdin xrd_l negation delay 51 10.9 ns
Tywehl xwr_l assertion delay 5.4 10.6 ns
Trih xwr_l negation delay 5.1 11.0 ns
Tyxeshl xcs_l assertion delay? 4.3 8.9 ns
Tyxesih xes_ll negation delay? 4.3 9.6 ns
Tabent ABE negation delay 5.2 10.3 ns
Tabelh ABE assertion delay 5.0 10.4 ns
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Memory and SA-110 Interface Timing

Table 9-9 Memory and SA-110 AC Parameters

(Sheet 3 of 3)

Name Parameter Minimum Maximum Unit
Tdbeht DBE negation delay 4.4 9.1 ns
Tabeln DBE assertion delay 4.5 9.6 ns
Thnris nMREQ input setup 1.4 — ns
j - nMREQ input hold 0.7 — ns
Tiois LOCK input setup 0.9 — ns
Tioin LOCK input hold 0.6 — ns
Trwis nRW input setup 0.3 — ns
Tyrwin nRW input hold 1.6 — ns
Teiis CLF input setup 1.0 — ns
Teiin CLF input hold 0.6 — ns

IFor SA-110 writes to 21285, 21285 reads of SDRAM, and 21285 reads of ROM.
2For xes signals that are configured as outputs.
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