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Introduction

¢ Enhanced Sixth-Generation
Architecture
- MII-266 and higher
- 64K 4-Way Unified Write-Back Cache
- 21evel TIB(16 Entry 11, 384 Entry 12)
- Branch Prediction with a 512-entry BI'B
- Enhanced Memory Management Unit
- Scratchpad RAM in Unified Cache
- Optimized for both 16- and 32-Bit Code
- High Performance 80-Ht FPU

¢ X86 Instruction Set Includes
MMX" Instructions
- Compatible with MMX Technology
- Runs Windows® 95, Windows 3.x, Windows NT,
DOS, UNIX®, 092, Solaris®, and others
¢ Other Features

- Socket 7 Anout Compatible

-2.2V Core, 3.3VTO
- Hexible Core/Bus Clock Ratios (2x, 2.5x, 3x, 3.5x%, 4x)

- Leverages Existing Socket Infrastructure

The Cyrix M I Mobile CPU" is an enhanced
processor with high speed performance. This
processor has a 64K unified write-back cache, a two-
level TLBand a 512-entry BIB. The M II CPU
contains a scratchpad RAM feature, supports perfor-
mance monitoring, and allows caching of both SMI
code and SMI data. It delivers high 16- and 32-bit
performance while running Windows 95, Windows

NT, 052, DOS, UNIX and other operating systems.

The M II Mobile CPU achieves top performance
through the use of two optimized superpipelined
integer units, an on-chip floating point unit, and a
64KByte unified write-back cache. The superpipe-
lined architecture reduces timing constraints and
increase frequency scalability. Advanced architectural
techniques include register renaming, out-of-order
completion, data dependency removal, branch
prediction and speculative execution.

Instruction Address
Direct- Mapped 32 Superpipelined Instruction Data
16-Entry — Integer Unit ‘—’128 -
Level 1 X Linear X Data H A31-A3
TLB Address Address BE7#BEO#
30 32 . a0 Bus
6-Way ¢ FPU with Y Data 256-Byte Instruction Interface
384-Entry Y Linear 512-Entry Line Cache Unit ¢ 7 > D63-Do
MMX 64
Level 2 Address BTB ) 32
LB Extension FPU
Data - ifi
Vemory P one 64- KByte Unified Cache Data d4— cik
Management Unit 64 P
Cache Unit 64
<>
- * Control
X Physical
Address 32
Y Physical
Address Bus Interface
1747800

PRELIMIN ARY

November 1998




®

Cyrix

National Semiconductor Company

1.0 ELECTRICAL
SPECIFICATIONS
1.1 Electrical Connections

This section provides information on electrical
connections, absolute maximum ratings,
recommended operating conditions, DC char-
acteristics, and AC characteristics. All voltage
values in Electrical Specifications are measured
with respect to Vgg unless otherwise noted.

The M II Mobile CPU operates using two power
supply voltages—one for the VO (3.3 V) and
one for the core (2.2 V).

1.1.1 Power and Ground

Connections and
Decoupling

Testing and operating the M I Mobile CPU
requires the use of standard high frequency
techniques to reduce parasitic effects. The high
clock frequencies used in the M I Mobile CPU
and its output buffer circuits can cause tran-
sient power surges when several output buffers
switch output levels simultaneously. These
effects can be minimized by filtering the DC
power leads with low-inductance decoupling
capacitors, using low impedance wiring, and by
utilizing all of the V. and GND pins. The M
II Mobile CPU contains 296 pins with 25 pins
connected to Voo (2.2 volts), 28 pins
connected to Vg (3.3 volts), and 53 pins
connected to Vgg (ground).

M 11 MOBILE PROCESSOR
Enhanced High Performance CPU

1.1.2 Pull-Up/ Pull-Down

Resistors

Thble 1-1 lists the input pins that are intemally
connected to pull-up and pull-down resistors.
The pull-up resistors are connected to V¢ and
the pull-down resistors are connected to Vog. When
unused, these inputs do not require connec-
tion to external pull-up or pull-down resis-
tors. The SUSP# pin is unique in that it is
connected to a pull-up resistor only when

SUSP# is not asserted.

Table 1-1. Pins Connected to Internal
Pull-Up and Pull-Down Resistors

SIGNAL | PIN NO. RESISTOR

BRDYC# 3 20-kQ pull-up

CKMULO Y33 20-kQ pull-down (see text)

CKMUL1 X34 20-k2 pull-up (see text)

Reserved AN35 | 20-kQ pull-down

Reserved W35 20-kQ pull-up

SME# AB34 20-kQ pull-up

SUSP# Y34 20-k2 pull-up (see text)

TCK M34 20-kQ pull-up

TDI N35 20-kQ pull-up

TMS P34 20-kQ pull-up

TRST# Q33 20-kQ pull-up
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1.1.3 Unused Input Pins

1.2 Absolute Maximum
Ratings

All inputs not used by the system designer and
not listed in Thble 1-1 should be connected The following table lists absolute maximum
either to ground or to V.. Connect active-high ratings for the M II Mobile CPU processors.

mputs to ground through a 10 k (+ 10%)

Stresses beyond those listed under Table 1-2

pull-down resistor and active-low inputs to V. limits may cause permanent damage to the
through a 10 kQ (= 10%) pull-up resistor to device. These are stress ratings only and do not

prevent possible spurious operation.

imply that operation under any conditions other
than those listed under “Recommended Oper-

1.1.4 NCand Reserved Pins i, Conditions” Table 1-3 (Page 5) is possible.

Exposure to conditions beyond Thble 1-2 may

Pins designated NC have no internal connec- (1) reduce device relisbility and (2) result in

tions. Pins designated RESV or RESERVED
should be left disconnected. Connecting a
reserved pin to a pull-up resistor, pull-down

premature failure even when there is no immedi-
ately apparent sign of failure. Prolonged expo-
sure to conditions at or near the absolute

resistor, or an active signal could cause unex- . . .
’ i .. . maximum ratings may also result in reduced
pected results and possible circuit malfunctions. usefill life and reliability

Table 1-2. Absolute Maximum Ratings
PARAMETER MIN MAX UNITS NOTES

Operating Case Temperature -65 110 °C Power Applied

Storage Temperature -65 150 °C

Supply Voltage, Vs -0.5 4.0 A"

Supply Voltage, Voo -0.5 3.3 \'

Voltage On Any Pin -0.5 Vees +0.5 A" Not to exceed Vee3 max
Input Clamp Current, ik 10 mA | Power Applied

Output Clamp Current, Ik 25 mA | Power Applied

PRELIMIN ARY
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1.3

Recommended Operating Conditions

Thble 1-3 presents the recommended operating conditions for the M II Mobile CPU device.

Table 1-3. Recommended Operating Conditions

PARAM ETER MIN MAX UNITS NOTES
Te Operating Case Temperature 0 85 °C Power Applied
Vees Supply Voltage (3.3 V) 3.135 3.465 \%
Voo Supply Voltage (2.2 V) 21 2.3 A"
Vip High-Level Input Voltage (except CLK) 2.00 3.55 A%
Vi CLKHigh-Level Input Voltage 2.0 5.5 \%
Vi, Low-Level Input Voltage -0.3 0.8 \%
1oy High-Level Output Current -1.0 mA | Vo=Vormmy
IoL, Low-Level Output Current 5.0 mA | Vo=Vormax)

1.4 DC Characteristics
Table 1-4. DC Characteristics (at Recommended Operating Conditions) 1 of 2
PARAM ETER MIN TYP M AX UNITS NOTES

VoL Low-Ievel Output Voltage 04 \% TIop, =5 mA

I}  InputLeakage Current +15 LA | 0<VNy<Viees
For all pins (except those Note 1
listed in Table 4-1).

Iy Input Leakage Current 200 LA | Vp=24V
For all pins with internal Note 1
pull-downs.

I, InputLeakage Current -400 LA | V=045V
For all pins with internal pull-ups. Note 1

Cyn  Input Capacitance 15 pF | f=1MHz*

Cour Output Capacitance 20 pF | f=1 MHz*

Co VO Capacitance 25 pF | f=1MHz*

Corx  CLK Capacitance 15 pF | f=1 MHz*

*Note: Not 100% tested.
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Table 1-5. DC Characteristics (at Recommended Operating Conditions) 2 of 2

PARAM ETER 1CC2 MAX | ICC3 MAX UNITS NOTES

ICC Active ICC mA

200 MHz (M 1I-266) 4560 100 Notes 1, 2

233 MHz (M 1I-300) 5040 100 Notes 1, 2

266 MHz (M 1I-333) 5650 100 Notes 1, 2

270 MHz (M II-350) 5760 100 Notes 1, 2,5
Iccar Suspend Mode Power Dissipation

200 MHz (M 1I-266) 54 100 mA Notes 1, 2, 3

233 MHz (M 1I-300) 54 100 Notes 1, 2, 3

266 MHz (M 1I-333) 54 100 Notes 1, 2, 3

270 MHz (M II-350) 54 100 Notes 1, 2, 3,5
Iocss Standby Ioc

0 MHz (Suspended/CLK Sopped) 30 50.0 mA Notes 1, 2,4

Notes: 1. These values should be used for power supply design. Maximum I is determined using the worst-case instruction sequences and
functions at maximum Vce.
2. Frequency (MHz) ratings refer to the internal clock frequency.
3. Allinputs at 0.4 or Vg - 0.4 (CMOSlevels). All inputs held static except clock and al outputs unloaded (static Iyyr = 0 mA).
4. Allinputs at 0.4 or Vg - 0.4 (CMOSlevels). All inputs held static and all outputs unloaded (static Iop= 0 mA).
5. Measured using 90 MHz bus.

Table 1-6. Power Dissipation

POW ER
PARAM ETER UNITS NOTES
TYP MAX
Active Power Dissipation
200 MHz (M 11-266) 10.3 A Note 1
233 MHz (M II-300) 114 Note 1
266 MHz (M 1I-333) 12.7 Note 1
270 MHz (MII-350) 13.0 Note 1
Suspend Mode Fower Dissipation
200 MHz (M 11-266) 0.152 A Notes 1, 2
233 MHz (M 1I-300) 0.154 Notes 1, 2
266 MHz (M 1I-333) 0.156 Notes 1, 2
270 MHz (MII-350) 0.159 Notes 1, 2
Standby Mode Power Dissipation
0 MHz (Suspended/CLK Stopped) 0.070 w Notes 1, 3

Notes: 1. Systems must be designed to thermally dissipate the maximum active power dissipation. Maximum power is determined using the
worst-case instruction sequences and functions with Vec2 = 2.2 Vand Vee3=3.3 V.
2. Allinputs at 0.4 or Vg - 0.4 (CMOSlevels). All inputs held static except clock and all outputs unloaded (static Ioyyr =0 mA).

3. Allinputs at 0.4 or Vg - 0.4 (CMOS]levels). All inputs held static and all outputs unloaded (static Ioyr =0 mA).

6 PRELIMIN ARY
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1.5 AC Characteristics Fgure 1-5 shows output delay (A and B) and input
setup and hold times (C and D). Input setup
Tables 1-7 through 1-12 (Pages 9 through 13)  and hold times (C and D) are specified mini-
list the AC characteristics including output mums, defining the smallest acceptable sampling
delays, input setup requirements, input hold  window a synchronous input signal must be

requirements and output float delays. These  gtable for correct operation.
measurements are based on the measurement

points identified in Figure 1-5 (Page 8) and Figure The JTAG AC timing is shown in Table 1-13
1-5 (Page9). The rising clock edge reference  (Page 15) supported by Figures 1-6 (Page 15)
level Vigy and other reference levels are shown though 1-8 (Page 16).

in Table 1-7. Input or output signals must cross

these levels during testing.

PRELIM INARY 7
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—(B—
, — i
OUTPUTS: g?]ftgutn %WH{\ Ve gadil:gut n+l
INPUTS /// Ve Xlag;lg] %Wgz///

IHGEND: A - Maximum Output Delay Specification
B - Minimum Qutput Delay Specification
C - Minimum Input Setup Specification
D - Minimum Input Hold Specification 1709406

Figure 1-5. Drive Level and Measurement Points for Switching Characteristics

Table 1-7. Drive Level and Measurement
Points for Switching Characteristics

SYM BOL VgII;'I;I:s(; E
Ve 15
Vi 2.3
Viip 0

Note: Refer to Figure 4-1.
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Table 1-8. Clock Specifications
TCASE =0Cto 8500, See Figum 4-2

PARAM ETER 60-MHz BUS | 66-MHz BUS | 75-MHz BUS | 83-MHzBUS [
M IN MAX MIN M AX MIN MAX MIN MAX
f |CLKFrequency 60 66.6 75 83 MHz
T1 |CLKPeriod 16.67 15.0 13.33 12.0 ns
T2 |CLKPeriod Stability 250 250 250 250 ps
T3 |CLKHigh Time 4.0 4.0 4.0 4.0 ns
T4 |CLKLow Time 4.0 40 4.0 4.0 ns
T5 |CLKFall Time 0.15 15 0.15 15 0.15 15 0.15 15 ns
T6 |CLKRise Time 0.15 15 0.15 15 0.15 15 0.15 15 ns

CLK

1740602

Figure 1-5 CLK Timing and Measurement Points
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Table 1-9.

Cp = 50 pE T, = 0°C to 85°C, See Figure 4-3

Output Valid Delays

ll[:"':::® IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

1740900

10

Figure 1-5.

Output Float Delay Timing

PRELIMIN ARY

60-MHz BUS 66-MHz BUS 75-MHz BUS 83-MHz BUS
PARAMETER UNITS
MIN MAX MIN MAX MIN MAX MIN MAX

T7a |A31-A3 1.0 7.0 1.0 6.3 1.0 6.3 1.0 5.7 ns
T7b | BEr#-BR0#, CACHE, 10| 70 | 10| 70 | 10 | 70 | 10 | 60 | ns

D/C#, LOCK:#, PCD,

PWT, SCYC, SMIACT#,

W/R#
T7c | ADS# 1.0 7.0 1.0 6.0 1.0 6.0 1.0 55 ns
T7d | MIO# 1.0 7.0 1.0 59 1.0 5.9 1.0 55 ns

T8 | ADSC# 1.0 7.0 1.0 7.0 1.0 7.0 1.0 6.5 ns
™ |AP 1.0 8.5 1.0 8.5 1.0 8.5 1.0 7.5 ns

T10 |APCHK#, PCHK#, FERR#| 1.0 8.3 1.0 7.0 1.0 7.0 1.0 6.5 ns
TI1 |D63-D0, DP7-DF 13 | 75 | 13 | 75 | 13 | 756 | 13 | 70 | ns

(Write)
T12a |HIT# 1.0 8.0 1.0 6.8 1.0 6.8 1.0 6.0 ns
T12b | HITM# 11 6.0 11 6.0 11 6.0 11 55 ns
T13a |BREQ 1.0 8.0 1.0 8.0 1.0 8.0 1.0 7.0 ns
T13b |HLDA 1.0 8.0 1.0 6.8 1.0 6.8 1.0 6.0 ns
Ti14 | SUSPA# 1.0 8.0 1.0 8.0 1.0 8.0 1.0 7.0 ns

Tx Tx Tx Tx
CLK
MIN; MAX
<> p T7-T14
OUTPUTS VALID n M VALID n+1
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Table 1-10. Output Float Delays
Cr,=50 pE T, = 0°C to 85°C, See Figure 4-5

60-MHz BUS | 66-MHz BUS | 75-MHz BUS | 83-MHz BUS
PARAM ETER UNITS
MIN | MAX [ MIN | MAX [ MIN | MAX | MIN [ MAX
T15 |A31-A3, ADSH#, 10.0 10.0 10.0 10.0 ns
BE7#-BEO#,
CACHE#, D/C#,
LOCK#, FCD, PWT,
SCYC, SMIACT#,
W/R#
T16 |AP 10.0 10.0 10.0 10.0 ns
T17 |D63-D0, DP7-DP0 10.0 10.0 10.0 10.0 ns
(Write)
Tx Tx Tx Tx
CLK

T15-T17 |MIN| MAX

>

ovms D\

~ v

1741000

Figure 1-5. Output Float Delay Timing
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Table 1-11. Input Setup Times
Tse = 0°C to 85°C, See Figure 4-5

60-MHz | 66-MHz | 75-MHz | 83-MHz
PARAM ETER BUS BUS BUS BUS UNITS
MIN MIN MIN MIN

T18a [A20M# 5.0 5.0 3.3 3.0 ns
T18b |(FLUSH#, IGNNE#, SUSP# 5.0 5.0 3.3 3.0 ns
T19¢ [AHOLD, BOFF# 5.0 5.0 3.3 3.0 ns
T19 |HOID 5.0 5.0 3.3 3.0 ns
T20 |BRDY# 5.0 5.0 3.3 3.0 ns
T21 |(BRDYC# 5.0 5.0 3.3 3.0 ns
T22a [A31-A3, AR BE7#-BEO#, 5.0 5.0 3.3 3.0 ns
T22b (AP 5.0 5.0 3.3 3.0 ns
T22¢ [D63-DO0 (Read), DP7-DPO (Read) 3.0 3.0 3.0 2.7 ns
T23a |EADSH 5.0 5.0 5.0 4.5 ns
T23b [INV 5.0 5.0 5.0 4.5 ns
T24 |(INTR, NMI, RESET, SMi#, WM_RST] 5.0 5.0 5.0 4.5 ns
T25a |EWBE#, NA#, WBWT# 45 4.5 3.0 2.7 ns
T25b | KEN# 45 4.5 3.0 2.7 ns

Table 1-12. Input Hold Times
Tse = 0°C to 85°C, See Figure 4-5

60-MHz | 66-MHz | 75-MHz | 83-MHz
SYMBOL PARAM ETER BUS BUS BUS BUS UNITS
MIN MIN MIN M IN

T27 | A20M#, FLUSH#, IGNNE#, SUSP# 1.0 10 1.0 1.0 ns
T28a | AHOLD, BOFF# 1.0 10 1.0 1.0 ns
T28b | HOLD 1.0 10 1.0 1.0 ns
T29 | BRDY# 1.0 10 1.0 1.0 ns
T30 | BRDYC# 1.0 10 1.0 1.0 ns
T31a |A31-A3, AR BE7#-BED#, 1.0 1.0 1.0 1.0 ns
T31b |AP 1.0 10 1.0 1.0 ns
T31c |D63-DO0 (Read), DP7-DPO (Read) 2.0 15 1.5 15 ns
T32 | EADSH#, INV 1.0 10 1.0 1.0 ns
T33 |INTR NMI, RESET, SME¢, WM_RST 1.0 10 1.0 1.0 ns
T34 | EWBE#, KEN#, NA# WB'WT# 1.0 10 1.0 1.0 ns
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AN

1740600

Figure 1-5.

Input Setup and Hold Timing
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Table 1-13. JTAG AC Specifications
SYMBOL PARAM ETER ALL BUS FREQUENCIES UNITS FIGURE
M IN M AX
TCK Frequency 20 MHz
T36 TCK Period 50 ng 4-6
T37 TCK High Time 25 ng 4-6
T38 TCKLow Time 25 ns 4-6
T39 TCK Rise Time 5 ns 46
T40 TCKFall Time 5 ng 4-6
T41 TDO Valid Delay 3 20 ng 4-7
T42 Non-test Outputs Valid Delay 3 20 ns 4-7
T43 TDO Float Delay 25 ng 4-7
T44 Non-test Outputs Float Delay 25 ns 4-7
T45 TRST# Pulse Width 40 ng 4-8
T46 TDL, TMS Setup Time 20 ng 4-7
T47 Non-test Inputs Setup Time 20 ns 4-7
T48 TDL, TMS Hold Time 13 ng 4-7
T49 Non-test Inputs Hold Time 13 ns 4-7
- T36

1741102

14

Figure 1-5. TCK Timing and Measurement Points
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TOK _L‘/_\_/_\_/
T46 T48
ﬁ L
DI
™S MM_
U
T41 T43
<4 <>
DO —
YYVVWY
T42 T44
)|
OUTPUT
SIGNALS v
T47 T49
INPUT TTTIVIYVTY
sianaLs KXY RO
1740400

Figure 1-5. JTAG Test Timings

TRsT# 1 —A—1s5v

§—T45

1741200

Figure 1-5. Test Reset Timing
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Mechanical Specifications

2.0 MECHANICAL SPECIFICATIONS
2.1 296 -Pin SPGA Package

The pin assignments for the M II Mobile CPU in a 296-pin SPGA package are shown in Figure
2-1. The pins are listed by signal name in Thble 2-1(Page 17) and by pin number in Thble 2-2
(Page 18). Dimensions are shown in Figure 2-2 (Page 20) and Thble 2-3 (Page 21).
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Figure 2-1. 296-Pin SPGA Package Pin Assighments

January 5, 1999 3:18 pm
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Figure 2-2. 296-Pin SPGA Package Pin Assighments (Bottom View)
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Table 2-1. 296-Pin SPGA Package Signal Names Sorted by Pin Number

Pin Signal |Pin Signal (|Pin Signal [Pin Signal |Pin Signal |Pin Signal
A3 NC C29 D21 B5 D2 U35 Vss AE35 NC Al21 A20
A5 D41 C31 D17 B7 Vee3d 37 Vee3d AE37 Vee3d AI23 A18
A7 Vee2 C33 D14 K2 Vss V2 Vss AF2 Vss AI25 Ale
A9 Vee2 C35 D10 K4 D59 V4 AHOID AF4 PCHE# AI27 Al4
All Vee2 C37 D9 K34 DO V34 SUSP# AF34 A21 AI29 Al12
Al13 Vee2 D2 D50 K36 Vss V36 Vss AF36 Vss Al31 All
Al5 Vee2 D4 D48 L1 Vee2 W1 Vee2 AG1 Vee2 AI33 A7
A17 Vee2 D6 D44 13 D61 W3 EWBE# AG3 SMIACT# | AL35 A3
A19 Vee3d D8 D40 15 D60 W5 KEN# AG5 PCD AI37 Vss
A21 Vee3d D10 D39 133 Vee3d ‘W33 SUSIA# AG33 A27 AM2 ADSC#
A23 Vee3d D12 D37 135 NC ‘W35 Reserved AG35 A24 AM4 EADSH
A25 Vee3d D14 D35 137 Vee3d W37 Vee3d AG37 Vee3d AM6 W/R#
A27 Vee3d Di6 D33 M2 Vss X2 Vss A2 Vss AMB Vss
A29 Vee3d D18 DP3 M4 D62 X4 BRDY# AH4 LOCEK# AMI10 Vss
A31 D22 D20 D30 M34 TCK X34 CIKMUL1 | AH34 A26 AM12 Vss
A33 D18 D22 D28 M36 Vss X36 Vss AH36 A22 AMI14  Vss
A35 D15 D24 D26 N1 Vee2 Y1 Vee2 ATl BREQ AM16 Vss
A37 NC D26 D23 N3 D63 Y3 BRDYC# AB HIDA AM18 Vss
B NC D28 D19 N5 DP7 Y5 NA# Ab ADSH AM20 Vss
D43 D30 DP1 N33 TDO Y33 CIKMULO |AB3 A31 AMR22 Vss
Vss D32 D12 N35 TDI Y35 NC AB5 A25 AM24  Vss
B3 Vss D34 D8 N37 Vee3d Y37 Vee3d AB7 Vss AM26 Vss
B10 Vss D36 DRO 131 Vss 72 Vss ARK2 AP AMR28 Vss
B12 Vss E1 D54 Pt NC 74 BOFF# AK4 D/C# AMBO Vss
Bl4 Vss E3 D52 P34 TMS 734 NC AK6 HIT# AMB2 A8
B16 Vss B D49 P36 Vss 736 Vss AKB A20VE# AMB4 A4
B18 Vss E7 D46 Q1 Vee2 AA1 Vee2 AKI10 BE1# AMB6 A30
B20 Vss O D42 Q3 PMO AA3 NC AK12 BE3# AN1 NC
B22 Vss E33 D7 Q5 FERR# AA5 WBWTH# |AKl4 BES# AN3 NC
B4 Vss E35 D6 Q33 TRST# AA33 WM_RSI' | AK16 BET# ANb NC
B26 Vss E37 Vee3d Q35 NC AA35 IGNNE# AK18 CIK AN7 FLUSH#
B28 Vss F2 DP6 Q37 Vee3d AA37 Vee3d ARK20 RESET AN9 Vee2
B30 D20 F4 D51 R2 Vss AB2 Vss ARK22 A19 AN11 Vee2
B32 D16 F6 DP5 R4 PM1 AB4 HOID ARK24 Al17 AN13 Vee2
B34 D13 F34 D5 R34 NC AB34 SMI# AK26 Al5 AN15 Vee2
B36 Di1 F36 D4 R36 Vss AB36 Vss AK28 Al13 AN17 Vee2
C1 NC G1 Vee2 S1 Vee2 AC1 Vee2 AK30 A9 AN19 Vee2
C3 D47 G3 D55 S3 NC AC3 NC AK32 A5 AN21 Vee3d
C5 D45 G5 D53 S5 NC AC5 NC AK34 A29 AN23 Vee3d
c7 DP4 G33 D3 S33 NC AC33 NMI AK36 A28 AN25 Vee3d
C9 D38 G35 D1 S35 NC AC35 NC ALl Vec2DET | AN27 Vee3d
Cl11 D36 G37 Vee3d S37 Vee3d AC37 Vee3d AI3 PWT AN29 Vee3d
C13 D34 H2 Vss T2 Vss AD2 Vss Al5 HITIVE# AN31 Al10
C15 D32 H4 D56 T4 MI/O# AD4 NC AL7 NC AN33 A6
C17 D31 H34 NC T34 Vee3d AD34 INTR AI9 BEO# AN35 Reserved
C19 D29 H36 Vss T36 Vss AD36 Vss All11l BE2# AN37 Vss
C21 D27 Jl Vee2 Ul Vee2 AE1 Vee2 AL13 BEA#
C23 D25 B D57 U3 CACHE# AE3 NC ALl5 BEG#
C25 DP2 b D58 Us INV AE5 APCHK# AL17 SCYC
C27 D24 B3 NC U33 Vee3d AE33 A23 AL19 NC
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Table 2-2. 296-Pin SPGA Package Sighal Names Sorted by Sighal Names

Signal Pin Signal Pin Signal Pin Signal Pin Signal Pin Signal Pin
A3 Al35 CIKMUL1 X34 D48 D4 NC $ Vec2 Y1 Vss B6
Ad AM34 | D/ AR4 D49 B5 NC 83 Vee2 AAl Vss B8
A5 AK32 Do K34 D50 D2 NC 85 Vee2 AC1 Vss H
A6 AN33 |D1 G35 D51 F4 NC 35 Vec2 AE1 Vss H36
AT Al33 D2 B5 D52 E3 NC 734 Vec2 AG1 Vss 1294
A8 AM32 | D3 G33 D53 G5 NC AA3 Vee2 AN9 Vss K36
A9 AK30 D4 F36 D54 E1 NC AC3 Vee2 AN11 | Vss M2
A10 AN31 |D5 F34 D55 G3 NC AC5 Vee2 AN13 | Vss M36
All Al31 D6 B35 D56 H4 NC AC35 | Vec2 AN15 | Vss 2}
A12 AT29 D7 E33 D57 B NC AD4 Vee2 AN17 | Vss P36
A13 AKD8 D8 D34 D58 B NC AF3 Vee2 AN19 | Vss R
Al4 AT27 D9 C37 D59 K4 NC AE35 [ Vee3 A19 Vss R36
Al5 AKD6 D10 C35 D60 15 NC AL7 Vee3 A21 Vss T
Al6 AI25 D11 B36 D61 I3 NC AL19 Vee3 A23 Vss T36
Al7 AK4 | D12 D32 D62 M4 NC AN1 Vee3 A25 Vss U35
A18 AI23 D13 B34 D63 N3 NC AN3 Vee3 A27 Vss 2
A19 AK2 D14 C33 DFO D36 NC AN5 Vee3 A29 Vss V36
A20 Al21 D15 A35 DPL D30 NMI AC33 [ Vec3 E37 Vss X2
A20ME AKB D16 B32 DP2 C25 PCD AG5 Vee3 G317 Vss X36
A21 AF34 D17 C31 DP3 D18 PCHEK# AF4 Vee3 B7 Vss 72
A22 AMB6 | D18 A33 DPt c7 PMD Q3 Vee3 133 Vss 736
A23 AE33 D19 D28 DPF5 F6 PM1 Rt Vee3 137 Vss AR
A4 AG35 | D20 B30 DPFs F2 PWT AL3 Vee3 N37 Vss AB36
A25 AB5 D21 C29 DP7 N5 Reserved ~ W35 Veed Q37 Vss AD2
A26 AMB4 | D22 A31 EADS# AM4 Reserved  AN35 | Vec3 S37 Vss AD36
A7 AG33 |D23 D26 EWEE# w3 RESET AR20 [ Vee3 T34 Vss AF2
A28 AK36 D24 c27 FERR# Q5 SCYC A7 | Vee3 33 Vss AF36
A29 AK34 | D25 c23 FLUSH# AN7 SME# AB34 [ Vee3 37 Vss AH2
A30 AM36 | D26 D24 HIT# AKB SMIACT#  AG3 Vee3 W37 Vss AB7
A31 AB3 D27 c21 HITM# Al5 SUSP# V34 Vee3 Y37 Vss AL37
ADSH AB D28 D22 HLDA AB SUSPA# w33 Vee3 AA37T | Vss AMSB
ADSCH# AM2 D29 C19 HOLD ABt TCK M34 Vee3 AC37 | Vss AM10
AHOID V4 D30 D20 IGNNE#  AA35  |TDI N35 Vee3 AE37 Vss AM12
AP AR D31 C17 INTR AD34  |TDO N33 Vee3 AG37 | Vss AM14
APCHK# AR5 D32 C15 INV Us TMS P34 Vee3 AN21 | Vss AM16
PFED# A9 D33 D16 KEN# W5 TRST# Q33 Vee3 AN23 | Vss AM18
PEL# AKI10 D34 C13 LOCK# ATl Vee2 A7 Vee3 AN25 | Vss AMR0
Bro# AL1l D35 D14 MUO# T4 Vee2 A9 Vee3 AN27 | Vss AVR2
PE3# AKI2 D36 C11 NA# Y5 Vee2 All Vee3 AN29 | Vss AMR4
P4 Al13 D37 D12 NC A3 Vee2 Al3 Voc2DET ALl Vss AMR6
PEs# AK14 | D38 C9 NC A37 Vee2 Al5 Vss B Vss AMDS
BrB# All5 D39 D10 NC B Vee2 Al7 Vss BS Vss AM30
PET# AK16 D40 D8 NC C1 Vee2 Gl Vss B10 Vss AN37
BOFE# 74 D41 A5 NC H34 Vee2 B Vss B12 W/R# AMB
PFRDY# X4 D42 j3¢] NC B3 Vee2 1 Vss Bl4 WBWT%  AA5
FRDYC¢ W3 D43 Bt NC 135 Vee2 N1 Vss B16 WM.ERST  AA33
FREQ Al D44 D6 NC 21 Vee2 Q1 Vss B18
CACHE# U3 D45 C5 NC Q35 Vee2 s Vss B0
CIK AK18 | D46 Er NC R34 Vee2 u Vss B2
CLKMULO Y33 D47 C3 NC S3 Vee2 W1 Vss B4
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Figure 2-3. 296 -Pin SPGA Package A
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Table 2-3. 296-Pin SPGA Package A

SYMBOL MILUM ETERS INCHES

MIN M AX MIN M AX
A 3.43 4.34 0.135 0171
Al 2.51 3.07 0.099 0.121
B 0.43 0.51 0.017 0.020
D 49.28 4991 1.940 1.965
D1 45.47 45.97 1.790 1.810
D2 31.37 X. 32.13 &. 1.235 1.265
D3 33.43 34.42 1.316 1.355
D4 7.49 6.71 0.295 0.264
El 2.41 2.67 0.095 0.105
2 1.14 1.40 0.045 0.055
G 1.52 2.29 0.060 0.090
L 2.97 3.38 0.117 0.133
St 1.65 2.16 0.065 0.085
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Figure 2-4. 296 -Pin “Flip Chip SPGA Package B
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Table 2-4. 296 -Pin “Flip Chip” SPGA Package B Dimensions

SYMBOL MILLIM ETERS INCHES

MIN M AX MIN M AX
A 3.80 450 0.150 0.177
Al 162 1.98 0.064 0.078
B 0.43 0.51 0.017 0.020
D 49.28 49.91 1.940 1.965
D1 4547 45.97 1.790 1810
D2 36.75%. | 87.25%. 1447 1467
El 2.41 2.67 0.095 0.105
0% 114 1.40 0.045 0.055
G 152 2.29 0.060 0.090
L 2.97 3.38 0.117 0.133
St 1.65 2.16 0.065 0.085

23 PRELIMINARY



Thermal Resistances 2

2.2 Thermal Resistances

Three thermal resistances can be used to idealize the heat flow from the junction of the M II
Mobile CPU to ambient:

0y = thermal resistance from junction to case in °C/W

0 g = thermal resistance from case to heatsink in °C/W,

Bgp = thermal resistance from heatsink to ambient in °C/W,

Bca = Ocg + Ogp, thermal resistance from case to ambient in °C/W,

To =Tx + P* 6 (where Ty = ambient temperature and P = power applied to the CPU).

'To maintain the case temperature under 85°C during operation 65 can be reduced by a heat-
sink/fan combination. (The heatsink/fan decreases 65 by a factor of three compared to using a
heatsink alone.) The required 64 to maintain 85°C is shown in Thble 5-4. The designer should
ensure that adequate air flow is maintained to control the ambient temperature (Ty).

Table 2-3. Required Oc, to Maintain 85°C Case Temperature

Frequency Power* GCA For Different Ambient Temperatures
(MHz) (W) 25°C | 30°C | 35°C | 40°C | 45°C
200 10.3 5.83 5.34 4.85 4.37 3.88
233 114 5.26 4.82 4.39 3.95 3.51
266 12.7 4.72 4.33 3.94 3.54 3.51
270 13.0 4.62 4.23 3.85 3.46 3.08

*Note: Power based on Max Active Power values. Refer to Cyrix Applicaton Note 123 Mobile CPU
Thermal Design Consicersations for more information.

Atypical 6y value for the M II Mobile 296-pin PGA-package value is 0.5 °C/W.
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