Embedded Ultra-Low Power Intel486™ GX Processar

5.0 ELECTRICAL SPECIFICATIONS

5.1 Maximum Ratings

Table 14 is a siress rating only. Extended exposure
to the Maximum Ratings may affect device reliability.

Furthermore, although the embedded ULP Intel486
GX processor contains protective circuitry to resist
damage from electrostatic discharge, always take
precautions to avoid high static voltages or electric
fields.

Functional operating conditions are given in Section
5.2, DC Specifications and Section 5.3, AC Speci-
fications.

intel

Table 14. Absolute Maximum Ratings

Case Temperature under
Bias

-65°Cto +110°C

Storage Temperature

-85°C o +150°C

DC Voltage on Any Pin
with Respect to Ground

0.5V io VCCP +05YV

Respect to Vgg

Supply Voltage Vg with 05Vio+46V
Respect o Vgg
Supply Vollage Vcp with 05Vio+46Y

5.2

DC Specifications

The following tables show the operating supply volt-
ages, DC IO specifications, and component power
consumption for the embedded ULP Intel486 GX
processor.

Table 15. Operating Supply Voltages

1 Max. CLK 2 N
Product Veep Range Frequency Vee Range Vee Fluctuation
2.0 V min
16
3.3 V max
50 2.2V min
3.3V max 0.2V at2 0V Vg 227V
FAB0486GXSF-33| 3.3V 0.3V - +03 V02V at27V<Vg<30V
o5 2.4V min 03V at3.0 VS Vg £3.3V
3.3 Vmax
2.7 V min
33
3.3 Vmax

NOTES:
1. Inall cases, Voop must be > Ve,

2. Vpe may be set to any voltage within the Vo Range. The setting determines the allowed V¢ Fluctuation.
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Table 16. DC Specifications
TCASE:(J °Cto +8b “C

Symbol Parameter Min. Max. Unit Notes
Vi Input LOW Voltage -0.3 +0.8 vV
Vi Input HIGH Voltage 2.0 Veep +0.3 \) Note 1
Ve Input HIGH Voltage of CLK Veoep -0.6 Voep 0.3 v
VoL Output LOW Voltage
loL = 2.0 mA 0.4 v
lo = 100 pA 0.2 \;
Vou Output HIGH Voltage
loy = -2.0 mA 2.4 v
lon = -100 pA Vogp 0.2 v
I Input Leakage Current 15 pA Note 2
Iy Input Leakage Current 200 pA Note 3
i Input Leakage Current -400 pA Note 4
Lo Output Leakage Current 115 pA
Cin Input Capacitance 10 pF Note 5
Cour I/0 or Ouiput Capacitance 10 pF Note 5
Cealk CLK Capacitance 6 pF Note &
NOTES:

1. All inputs except CLK.

2. This parameter is for inputs without pull-up or pull-down resistors and 0V = Vy = Veep

This parameter is for inputs with pull-down resistors and Vi = 2.4V, and for level-keeper pins at V=0.4V.
This parameter is for inputs with pull-up resistors and V) = 0.4V, and for level-keeper pins at V=2.4V.
Fe=1 MHz. Not 100% tested.

oo~ W

PRELIMINARY 81




u
Embedded Ultra-Low Power Intel486™ GX Processar Intel .

Table 17. Active loe Values
TCASE:(J ‘Cto+85 °C

Symbol Parameter Frequency Supply Voltage Typical lgq Max. lo o Notes
16 MHz Vgg=20%02V 65 mA 105 mA
Voo =33%03V 105 mA 170 mA
20 MHz Vog=22£02V 85 mA 140 mA
| loe Active Ve =33£03YV 130 mA 210 mA
cet (Vo pins) 25 MHz Vo -24+£02V 120 mA 195 mA
Voo =33£03V 165 mA 260 mA
33 MHz Vgg=27%02V 180 mA 280 mA
Voo =33%03V 220 mA 345 mA
16 MHz Voop=3.3%03V 5 mA 16 mA 1
| loe Active 20 MHz Veep=83203V 6 mA 20 mA 1
ce2 (Veeppins) | 25 MHz Voop=3.3£03V 7 mA 25 mA 1
33 MHz Voop=3.3%03V 9 mA 32 mA 1
NOTE:

1. These parameters are for G, =50 pF
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Table 18. Clock Stop, Stop Grant, and Auto HALT Power Down I Values
TCASE: 0°Cto+85°C

Symbol Parameter Frequency Supply Voltage Typical I Max.loe | Notes
Vo= 20+02V 3 pA 105 uA
o Stop Clock Veo=22£02V 3 pA 110 pA
loeso _ 0 MHz Vo= 2402V 4 pA 120 pA
(Veg pins) Veg-27£02V ApA 180pA | Note 1
Vo= 3.3£0.3V 5 pA 150 pA
lcose Ice Stop Clock 0 MHz Veep=33x 03V JpA 80 pA
(Ve pins)
16 MHz Vog=2.0£0.2V 8 mA 15mA
Vo= 3.3£0.3V 12 mA 20 mA
loe Stop Grant, 20 MHz Veg=22+02V 10 mA 20 mA
| Aulo HALT Vee=33:03V 15 mA 25 mA
Gest Power Down 25 MHz Vec=24£02V 14 mA 25 mA
(Voo pins) Vep=3.3+03YV 20 mA 30 mA
33 MHz Vog=2.7£0.2V 20 mA 30 mA
Veo=33£03V 25 mA 35 mA
| Slop Grar, 16 MHz Voep=33+03V 270 pA 1.0 mA
| Aulo HALT 20 MHz Veep=33x 03V 340 pA 1.2 mA
tess Power Down 25 MHz Vogp=3.3£0.3V 425 pA 1.5 mA
(Vocp pins) 33 MHz Voop=33£03V 610 pA 2.0 mA
NOTE:

1. The lgq Stop Clock spedification refers to the | value once the processor enters the Stop Clock state. For all input signals,
the V| and V| levels must be equal to Voqp and 0V, respectively, to meet the I~ Stop Clock specifications.
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5.3

AC Specifications

In

The AC specifications for the embedded ULP Intel486 GX processor are given in this section.

Table 19. AC Characteristics (Sheet 1 of 2)

valid over the operating supply voltages listed in Table 15, Operating Supply Voltages (pg. 30).
TCASE: 0°Cto+85 DC, Q: 50 pF

2OV < Voo« 20V | 20V Voo 2.4V | 24V Voo < 2.7V | 2.7V < Vo < 8.8V
Symbol Parameter - - - -
Min Max Min Max Min Max Min Max Unlt Notes
Frequency 0 16 0 20 0 25 0 33 MHz Note 1
ty CLK Period 62.5 50 40 30 ns Note 1
t1a CLK Period Stability 250 250 250 250 | ps/CLK| Note2
to CLK High Time 23 18 14 11 ns at 2v
tg CLK Low Time 23 18 14 11 ns at 0.8V
Ly CLK Fall Time 4 4 4 3 ns 2V 10 0.8V
MNote 3
t5 CLK Rise Time 4 4 4 3 ns 0.8V to2V
MNote 3
tg A2-A31, PWT, PCD, 3 30 3 24 3 19 3 16 ns
BEG#-BE3#, M/AIOH,
D/C#, W/R#, ADS#,
LOCK#, BREQ, HLDA,
SMIACT# Valid Delay
t7 AzZ-A31, PWT, PCD, 36 30 28 20 ns MNote 3
BEO#-BE3#, M/IOH#,
D/C#, W/R#, ADS#,
LOCK#, BREQ, Float
Delay
tg PCHK# Valid Delay 34 29 24 22 ns
tos BLAST#, PLOCK# 34 29 24 20 ns
Valid Delay
tg BLASTH#, PLOCK# Float 36 30 28 20 ns Note 3
Delay
t10 DO-D15, DPO, DP1 3 31 3 26 3 20 3 19 ns
Wiite Delay
o Do-D15, DPO, DP1 36 30 28 20 ns Note 3
Float Delay
tio EADS# Setup Time 13 1 8 6 ns
tig EADS# Hold Time 4 4 3 3 ns
t14 KEN# Setup Time 13 11 8 6 ns
tis KEN# Hold Time 4 4 3 3 ns
tig RDY#, BRDY# Setup 13 1 8 6 ns
Time
ty7 RDY#, BRDY# Hold 4 4 3 3 ns
Time
tig [ HOLD, AHOLD Setup 15 13 10 6 ns
Time
34
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Table 19. AC Characteristies (Sheet 2 of 2)

valid over the operating supply voltages listed in Table 15, Operating Supply Voltages (pg. 30).
TCASE= 0 °Cto+85 OC; Q= 50 pF

2OV S Voo <22V | 22V Voo <24V | 24V Voo <27V | 27V Ve < 8.8V
Symbol Parameter - - - -
Min Max Min Max Min Max Min Max Unlt Notes
tiga | BOFF# Setup Time 15 13 10 9 ns
tig HOLD, AHOLD, BOFF# 4 4 3 3 ns
Hold Time
tag FLUSH#, A20M#, NMI, 15 13 10 6 ns
INTR, SME#, STPCLK#,
SRESET, RESET
Setup Time
to FLUSH#, A20M#, NMI, 4 4 3 3 ns
INTR, SME, STPCLK#,
SRESET, RESET Hold
Time
too Do-D15, DPO, DP1, A4- 11 8 6 6 ns
A31 Read Setup Time
tog DO-D15, DPO, DP1, Ad- 4 4 3 3 ns
A31 Read Hold Time

NOTES:

1. 0 Hz operation is tested and guaranteed by the STPCLK# and Stop Grant bus cycle protocol. 0 Hz < CLK <
8 MHz operation is confirmed by design characterization, but not 100% tested in production.

2. Specification t1a is available only when CLK frequency is changed without STPCLK# / STOP GRANT bus
cycle protocol.

3. Not 100% tested, guaranteed by design characterization.

4. CLK reference voltage for timing measurement is 1.5 V except t2 through t5. Other signals are measured at
1.5V
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Table 20. AC Specifications for the Test Access Port

1.8VZVee <30V |(Vee=33%£03V
Symbol Parameter Unit Figure Notes
Min Max Min Max
Loy TCK Frequency 5 8 MHz 15
Log TCK Period 200 125 ns 15 Note 1
Log TCK High Time 65 40 ns 15 @ 2.0V
L7 TCK Low Time 65 40 ns 15 @0.8V
tog TCK Rise Time 15 8 ns 15 Note 2
tog TCK Fall Time 15 8 ns 15 Note 2
tag TDI, TMS Setup Time 16 8 ns 16 Note 3
ta TDI, TMS Hold Time 20 10 ns 16 Note 3
tao TDO Valid Delay 3 46 3 30 ns 16 Note 3
ton TDO Float Delay 52 36 ns 16 Notes 3, 4
Loq All Qutputs (except 3 80 3 30 ns 16 Note 3
TDO) Valid Delay
tag All Outputs (except 88 36 ns 16 Notes 3, 4
TDO) Float Delay
Lag All Inputs (except TDI, 16 8 ns 16 Note 3
TMS, TCK) Setup Time
taz All Inputs (except TDI, 35 15 ns 16 Note 3
TMS, TCK) Hold Time

NOTES:
1. TCK pericd =z CLK period.

2. Rise/Fall Times are measured between 0.8 V and 2.0 V. Rise/Fall times can be relaxed by 1 ns per 10 nsincrease in TCK
period.

3. Parameter measured from TCK.
4. Mot 100% tested, guaranteed by design characterization.
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CLK

—¥—15V

t, = input setup times
ty = input hold times, output float, valid and hold times

Figure 9. CLK Waveform
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Figure 10. Input Setup and Hold Timing
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Input Setup and Hold Timing
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Figure 12. Output Valid Delay Timing
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Figure 13. PCHK # Valid Delay Timing
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Figure 14. Maximum Float Delay Timing
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Figure 16. Test Signal Timing Diagram
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5.4 Capacltive Derating Curves
The following graphs are the capacitive derating curves for the embedded ULP Intel486 GX processor.
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NOTE: This graph will not be linear outside of the capacitive range shown.
nom = nominal value from the AC Characteristics table.

Figure 17. Typical Loading Delay versus Load Capacitance under Worst-Case Conditions for a Low-to-
High Transition
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NOTE: This graph will not be linear outside of the capacitive range shown.
nom = nominal value from the AC Characteristics table.

Figure 18. Typical Loading Delay versus Load Capacitance under Worst-Case Conditions for a High-to-
Low Transition
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