Chapter 12: Specifications

This chapter presents the following information for the LR3000 and LR3000A processors:
LR3000 Electrical Specifications

LR3000A Electrical Specifications

Timing Diagrams

Mechanical, Pinout, and Mounting Information

Ordering Information

Note: All LR3000A specifications are preliminary and subject to change.

Note: Notations used in the timing diagrams are defined in the section entitled “Notations” in the
preface.

12.1 LR3000 Electrical Specifications

DC Electrical Characteristics

Maximum Ratings

Operation beyond the limits set forth in this table may impair the useful life of the device. Note: Not
more than one output should be shorted at a time. Duration of the short should not exceed 30 seconds.

Parameter Symbol | Test Conditions | Min | Max | Units
Supply Voltage vCC 051 +7.0 A\
Input Voltage VIN 05 +70] V
Storage Temperature TST -65 | +150| °C
Operating Temperature | TA 0 +70 °C
Note:
(1) VIN Min. = -3.0 V for pulse width less than 15 ns.
Operating Range
Ambient
Range Temperature vce
Commercial 0°Cto70°C 5V +5%
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LR3000 Electrical Specifications

Operating Parameters

16.67MHz| 20 MHz | 25 MHz

Parameter Symbol | Test Conditions | Min | Max | Min | Max| Min| Max| Units

Output High Voltage VOH | VCC=Min 35 35 35 v
IOH=-4mA

Output High Voltage! VOHC | VCC =Min 40 40 40 v
IOH=-4mA

Output Low Voltage VOL VCC = Min 04 04 04 v
IOL =4 mA

Output High Voltage? | VOHT | VCC=Min 24 24 24 v
IOH = -8 mA

Output Low Voltage? | VOLT | VCC = Min 0.8 08 08} Vv
IOL =8 mA

Input High Voltage® VIH 20 2.0 20 v

Input Low Voltage* VIL 0.8 0.8 08| v

Input High Voltage>® | VIHS 25 25 2.5 v

Input Low Voltage® VILS 0.4 04 04| Vv

Input Capacitance CIn 10 10 10 pF

Output Capacitance COut 10 10 10 pF

Operating Current ICC VCC=55V 600 700 800 | mA

Load Capacitance® CLd 50 50 50 pF

Input High Leakage TTH VIH = VCC 10 10 10 | pA

Input Low Leakage IIL VIL = Gnd -10 -10 -10 HA

3-state Output Leakage | I0Z VOH=24V -101 10 |-10| 10 |-10| 10 HA
VOL =04V

Note:

(1) VOHC applies to Run and Exception.

(2) VOHT and VOLT apply to the bidirectional data and tag buses only. VOH and VOL also apply

to these buses.
(3) Input high voltages should not be held above VCC + 0.5 volts.
(4) VIL min. = -3.0 V for pulse width less than 15 ns. VIL should not fall below -0.5 V for longer
periods.
(5)VIHS and VILS apply to Clk2xSys, Clk2xSmp, Clk2xRd, Clk2xPhi, CpBusy, and Reset.
(6)Operation above the CLd max. may impair the useful life of the device.

AC Electrical Characteristics

Tables 12.1 through 12.4 list the AC electrical specifications for the LR3000. All timings are refer-
enced to 1.5V. All output timings assume 25pF of capacitive load. Output timings should be derated
where appropriate using the values provided in Table 12.5.
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LR3000 Electrical Specifications

16.67MHz| 20 MHz | 25 MHz
Parameter Symbol | Test Conditions |[Min| Max [Min| Max [Min| Max | Units
Input Clock High tciHigh | Transition < 5ns | 12 10 8 ns
Input Clock Low IckLow | Transition < 5ns| 12 10 8 ns
Input Clock Period tcxp 301 1000 25| 1000 | 20| 1000 | ns
Clk2xSys to Cik2xSmp 0 |tcyd4} O Jtcy/4| O [tcy/4| ns
Clk2xSmp to Clk2xRd 0 |tcycs4| O |tcy/4] O ftcy/4| ns
Cik2xSmp to CIk2xPhi 9 |teydd| 7 |teydd| 5 |tcys4| ns

The clock parameters apply to all four 2xClocks: Clk2xSys, Clk2xSmp, Clk2xRd, and CIk2xPhi.

teyc is the clock cycle time.

Table 12.1  LR3000 Clock Parameters
Load| 16.67 MHz| 20 MH:z 25 MHz Offset from
Parameter Symbol | (pF)|Min | Max| Min | Max | Min | Max | Units SysOut
Data/Tag Valid LDV‘H 25 3 3 2 ns tsys
Data/Tag Enable tDEn -2 -2 -1.5 ns tSyx
Data/Tag Disable tDDis -1 -1 05| ns tRa - tsys
Write Delay twrDly 25 5 4 3 ns tSmp ~tsys
Data Setup tps 9 8 6 ns tSmp - tsys
Data Hold tpy -2.5 -2.5 -2.5 ns tSmp — tsys
CpBusy Setup tcBs 13 11 9 ns tSmp - tsys
CpBusy Hold tCBH -2.5 -2.5 -2.5 ns tSmp — tsys
Access Type(1:0) tAcTy 25 7 7 7 ns tsys
Access Type(2) tACTy2 25 17 14 12 ns tSys
Memory Write tMWr 25 27 23 18 ns tsys
Exception tExc 25 7 7 5 ns tsys
Interrupt Setup s 9 8 6 ns tSmp  tSys
Interrupt Hold Yl -2.5 -2.5 -2.5 ns tSmp - tSys
(1) Parameter guaranteed by design.
Table 12.2 LR3000 Run Operation Parameters
Load| 16.67 MHz| 20 MHz 25MHz Offset from
Parameter Symbol | (pF) | Min | Max | Min | Max | Min | Max | Units SysOut
Address Valid tsAVal 25 30 23 20 ns tsy‘
Access Type ts, AcTy 25 27 23 18 ns tsys
Memory Read Initiate IMRdI 25 27 23 18 ns tSys
Memory Read Terminate | tygrgr 25 7 7 5 ns tsys
Run Terminate tsy 25 17 15 11 ns tSys
Run Initiate tRun 25 7 6 4 ns tSys
Memory Write tSMwr 25 27 23 18 ns tSys
Exception Valid tSExc 25 20 18 15 ns tsys

Table 12.3 LR3000 Stall Operation Parameters

MM?72-000106-99 B

12-3



LR3000A Electrical Specifications

16.67 MHz 20 MHz 25 MHz
Parameter Symbol |Min |Max | Min | Max | Min | Max | Units
Reset Pulse Width bt 6 6 6 TCkP
Reset Timing, 1
Phasge Img‘gn Lrspll 3000 3000 3000 TCkP
; 2
BuaPoply | wo || [m] [ms| |vow

(1) System configuration includes Fioating-Point Unit with PLL enabled.
(2) System configuration includes Fioating-Point Unit with PLL disabled.

Table 12.4 LR3000 Reset Operation

16.67 MHz 20 MHz 25 MH:z
Parameter | Symbol | Min | Max | Min | Max | Min | Max | Units

Load Derate CLd 0.5 2 0.5 1 |05 1 ns/25pF

Table 12.5 LR3000 Capacitive Load Derating

12.2 LR3000A Electrical Specifications

Note: All specifications are preliminary and subject to change.
DC Electrical Characteristics

Maximum Ratings

Operation beyond the limits set forth in this table may impair the useful life of the device. Note: Not
more than one output should be shorted at a time. Duration of the short should not exceed 30 seconds.

Parameter Symbol | Test Conditions |Min | Max | Units
Supply Voltage vCC 051+7.0| V
Input Voltage VIN 05 +70| Vv
Storage Temperature TST -65 [+150| °C
Operating Temperature | TA 0 |+70 | °C
Note:

(1) VIN Min. = -3.0 V for pulse width less than 15 ns.
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LR3000A Electrical Specifications

Operating Range
Ambient
Range Temperature vcc
Commercial 0°Ct070°C 5V 5%
Operating Parameters
25MHz {3333 MHz
Parameter Symbol | Test Conditions | Min | Max | Min | Max } Uni
Output High Voltage VOH | VCC=Min 3.5 35 v
IOH=-4 mA
Output High Voltage! | VOHC | VCC = Min 40 40 v
IOH = 4 mA
Output Low Voltage VOL | VCC=Min 04 04 v
IOL=4mA
Output High Voltage? | VOHT | VCC = Min 24 24 A%
IOH=-8 mA
Output Low Voltage? | VOLT | VCC =Min 038 08 | Vv
IOL =8 mA
Input High Voltage? VIH 2.0 2.0 v
Input Low Voltage* VIL 0.8 08 | Vv
Input High Voltage®® | VIHS 25 3.0 \'%
Input Low Voltage® VILS 04 04 | v
Input Capacitance CIn 10 10 pF
Output Capacitance COut 10 10 pF
Operating Current ICC VCC=55V 600 800 | mA
Load Capacitance® CLd 50 50 | pF
Input High Leakage IH VIH=VCC 10 10 | pA
Input Low Leakage IL VIL = Gnd -10 -10 HA
3-state Output Leakage | 10Z VOH=24V -10 ) 10 |-10} 10 | pA
VOL =04V
Note:
(1)VOHC applies to Run and Exception.
(2) VOHT and VOLT apply to the bidirectional data and tag buses only.
VOH and VOL also apply to these buses.
(3) Input high voltages should not be held above VCC + 0.5 volts.
(4)VIL min. = -3.0 V for pulse width less than 15 ns. VIL should not fall
below -0.5 V for longer periods.
(5) VIHS and VILS apply to Clk2xSys, Clk2xSmp, Cik2xRd, Clk2xPhi,
CpBusy, and Reset.
(6) Operation above the CLd max. may impair the useful life of the device.
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LR3000A Electrical Specifications

AC Electrical Characteristics

Tables 12.6 through 12.9 list the preliminary AC electrical specifications for the LR3000A. All timings
are referenced to 1.5V. All output timings assume 25pF of capacitive load. Output timings should be
derated where appropriate using the values provided in Table 12.5.

| 25 MHz [33.33 MHz
Parameter Symbol | Test Conditions |[Min| Max |[Min| Max |Units
Input Clock High txHigh | Transition <2.5ns | 8 6 ns
Input Clock Low txow | Transition<2.5ns | 8 6 ns
Input Clock Period toxp 20| 1000 15| 1000 | ns
Clk2xSys to Clk2xSmp 0 |toyd4| O [teys4| ms
Clk2xSmp to Clk2xRd 0 |teyd4| O |toyd4| ns
Clk2xSmp to Clk2xPhi 5 |toyd4| 45 [toyd4 | ns

The clock parameters apply to all four 2xClocks: Clk2xSys, Clk2xSmp, Clk2xRd, and

CIk2xPhi. tcy, is the clock cycle time.

Table 12.6 LR3000A Clock Parameters

Load 25 MHz | 33.33 MHz Offset from
Parameter Symbol | (pF) | Min| Max | Min |Max | Units SysOut
Data/Tag Valid tpval 25 3 25 ns tsys
Data/Tag Enable tDEn -1.5 -1.5 | ns tsys
Data/Tag Disable tDDis! 0| 05|00 {05/ ns tRa - tsys
Write Delay twrDly 25| 0 3 0 3 ns Smp - ISys
Data Setup tps 6.5 5 ns tSmp — tsys
Data Hold tbH -2.5 25 ns Smp — Isys
CpBusy Setup tcBs 9 7 ns tSmp - tsys
CpBusy Hold tcBH -2.5 -25 ns Snp — Isys
Access Type(1:0) tAcTy 25 5 35 ns tsys
Access Type(2) t AcTy2 25 12 8.5 ns (sy'
Memory Write tMwWr 25 18 135 | ns tsys
Address Vaild t AVal 2 1 ns tsy,
Exception tExc 25 5 35 ns tsys
Interrupt Setup s 6.5 5 ns tSmp - tsys
Interrupt Hold Un -2.5 2.5 ns tSmp — tsys

(1) Parameter guaranteed by design.

Table 12.7 LR3000A Run Operation Parameters

12-6
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LR3000A Electrical Specifications

Load| 25MHz | 33.33 MHz Offset from
Parameter Symbeol | (pF) [ Min| Max | Min| Max | Units SysOut
Address Valid tSAVal 25 20 15 ns tsys
Access Type tSACTy 25 18 13.5 ns tsys
Memory Read Initiate tMRdI 251 0 18 0| 135 ns tsys
Memory Read Terminate | tyrdT 251 0 18 0| 135 ns tsys
Run Terminate tsa 251 3 11 21175 ns tsys
Run Initiate tRun 251 0 4 0] 25 ns tsys
Memory Write tsMwr 251 3 18 2| 135 ns tsys
Exception Valid tSExc 251] 3 15 2| 10 ns tsys

Table 12.8 LR3000A Stall Operation Parameters

25 MHz 33.33 MHz
Parameter Symbol | Min | Max| Min| Max | Units
Reset Pulse Width ty 6 6 TCkP
Reset Timing, Phase tupn' | 3000 3000 TCkP
Lock on
Reset Timing, Phase tacp” | 128 128 TCkP
Lock off

(1) System configuration includes Floating-Point Unit with PLL enabled.
(2) System configuration includes Floating-Point Unit with PLL disabled.

Table 12.9 LR3000A Reset Operation

25 MHz 33.33 MHz

Parameter | Symbol | Min| Max | Min| Max | Units

LoadDerate | cid | 05| 1 | 05| 1 [ ns25pF

Table 12.10 LR3000A Capacitive Load Derating
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Timing Diagrams

12.3 Timing Diagrams
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Figure 12.2 Reset Timing
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Timing Diagrams
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Timing Diagrams
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Figure 12.5 Detailed Cache Operation Timing
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Timing Diagrams
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Timing Diagrams
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Timing Diagrams

cycle: Run Stalt I Stall ’
phase: 1 | 2 | 1 2
i S S T g
ts” — ts" —pd
Phiout \ / \ 4

Adio IAdr X Read Address(17:0)
P—— g

AccTyp(1:0) J( X InstructionMiss
tsacty x ' : 5
AccTyp(2) X * Cacheable
tSA::Ty
Data b { llin )
Tag —< lin Read Address(31:16)
—tois ~toEn a—
thg b tova >
iRd } {
trg & toys —
XEn

MemRd *
— tuRal

CpCond(0) * / * /

ke s . ke s .
e o e

RdBusy

~ton—>| s

Figure 12.8  Single-Word Instruction Transfer—Beginning of Stall

MM?72-000106-99 B 12-13



Timing Diagrams
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Timing Diagrams
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Timing Diagrams
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Timing Diagrams
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Timing Diagrams
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Timing Diagrams
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Timing Diagrams
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Timing Diagrams
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Timing Diagrams
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Timing Diagrams
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Figure 12.18 Instruction Stream, Stall-Fixup
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Timing Diagrams
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Timing Diagrams
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Timing Diagrams
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Figure 12.21  Instruction Stream, Stream-Stall
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Timing Diagrams

cydle: Stream | Stream Refill |

phase: 1 2 1 2 |

sw_ | T T
tgys—> tsys—>

S \ .\ /

PhiOut \ / \ A

Adlo 1Add X DA X IAdM X X ladk2
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Figure 12.22  Instruction Stream, Stream-Refill
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cycle: Stream Stream Run
phase: 1 2 1 2
= S o e U B o
tsys—> toys—>
PhiOut \ / \ A
Adlo IADN-1X DA X A& X DA X IAdr
AccTyp(1:0) AccTyp {. AccTyp { AccTyp
-> tacty -> tacty
AccTyp(2) Y\, N\
- l‘-‘“‘rﬂ > L—tk‘rﬂ
Data (X pout ) (un ) {oin )

Figure 12.23

Instruction Stream, Stream-Run
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cycle:[ Run Stall [ Stall |
phase: 1 2 1 2
tsy. — ‘Syn —
—_ e "
PhiOut \ / \ /
Adrlo  |Adr )( *7 Read Address(17:0)
i H
s i
AccTyp(1:0) X * CacheMissType
tsacTy ' {
AccTyp(2) )C /
tSA{:“'y
Data > { tiin )

Tag Y { tlin )——‘F Read Address(31:16)
I tra —tper e
IRd
tha < tsys €

XEn

MemRd }
r¢— tmRal

CpCond(0) ‘t /
tos
—ton —" :ﬂ‘Sﬂv —ton—>| s

RdBusy

e

Figure 12.24  Beginning of Read Busy Stall Cycle
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cyde:l Stall I Fixup I Run
phase:l 1 2 1 2
tSyg—‘. lsy,—b
PhiOut ! \ ) \
AdrLo ReadAddress (17:0) X oar X iAdr X DAdr
I
AccTyp(1:0) CacheMissType AccTyp
] "gtAcTy{* - tAcTyp
AccTyp(2) Cacheable * y,
tacTy2 i le tacTy2 > fe
Data I[( X 10ut } @ @
—toen t{_).s’—- o
l > lgmp e
Tag ReadAddress (31:16) { 10ut j:f DOut @
> tova - _togw
—toois te—to0s
the 1 > gy e
Rd
tha e toys —>
> tMRdT
RdBusy ‘\t’ l
‘o_z‘j‘%H
tSrvp - .
twioy tsmp e
tsmp e

Figure 12.25 End of Read Busy Stall Cycle
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cycle:
phase:
SysOut
PhiOut
AdrLo
AccTyp(1:0)
Data

Tag

MemRd

RdBusy

DWr

Stall l Fixup I Stream ]
1 2 1 2
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—_— —
A N/
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H H
i i tsacty
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[
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Figure 12.26 Read Busy Retry
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Timing Diagrams

instruction:  Store I Store _[ None I
cycle: Run l Run I Stall I
phase: 2 1 2 1 2 |
s | /T

tsy.—. 19’.—)
Bres \ /N y—
PhiOut \ / \ A
Adlo tadr X DA X  aar X * Reserved(17:0)
——— tsaval l
AccTyp(1:0) AccTyp {7 AccTyp X Reserved
Tty —toacry — |
AccTyp(2) Y,
—»]
Data DOut)—
Tag DOut)—
Dwr
MemWr A /r
WrBusy 1 |
tos
—tou—>
tsmp v

Figure 12.27  Write Busy Stall—Memory Write and Beginning of Stall
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Timing Diagrams

instruction: I None l None [ Execute l
cycle: I Stall I Fixup I Run I
phase: | 1 2 1 2
SysOut —/__P_
tsy.—b
SO N
PhiOut )
AdrLo Reserved(17:0)
AccTyp(1:0) Reserved
!
1
AccTyp(2)
Data
Tag
Dwr
MemWr
WrBusy {
tos —>
-

Figure 12.28  Write Busy Stall—End of Stall
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cycle:  Stall I Fixup Stall I
phase: 1 2 1 2 I
SysOut _/— t + _\_
tsys—> tsys—>1
BriGat \ T\ 2
PhiOut \ y \ y
Adlo Resvd X DA X 1A X X Resvd(17:0)
teava >
AccTyp(1:0) Resvd { AccTyp * Resvd
tacry I teacty {
Data { lin )

‘_'SMWJ

MemWr

‘\tdw”
= e
—'DH

DWr

Figure 12.29  Write Busy Retry Timing
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cycde: Run I Run I Run ]
instruction | CpStore [ Cpload |
phase: 1 2 1 2
e o W g
tsy.—b ‘sy.—b
PhiOut \ A \ /
Data —M (" Dout ) lin [V Din d1 |
—toen o tos tos
Towi~ e o R
ook temp tsme
—— tm -
Run
cepusy [/ \ / \ /[
ke~ tcas ]
- — —{cgH
Exception INtGr2M Exc1W { INGr2M X Exc1W )( IntGr2M
ﬂ%E e s T
cres e
tos
~ton "‘j"
tomp
Unts
tsmp b
Figure 12.30  Detailed Coprocessor Run Timing
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cyde: Run | Stall Stall ]
phase: 1 2 1 2 |
= ]
tSy! et tSys‘—.
PriGat \ N 2
PhiOut \ /
Adrlo  1adr X * Resarved(17:0)
i T I
teaval ——> i i
AccTyp(1:0) ( * Reserved

- —lcan

ceausy / \ ;L / \
el

Exception IntGr2M X j } j \
— tsexe - texe -texc

Figure 12.31  Coprocessor Busy Timing—Beginning of Stall
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cycle: l Stall ‘ Fixup l Run ]
phase: | 1 2 1 2
s/ el [
tsy;—b tsy'—b
PhiOut [/ \ / \
AdrLo Reserved(17:0) X oasr X adr X DAdr
AccTyp(1:0) Reserved
Data
Tag
CpBusy * X
le lcssl >
< —tcan
Run

Boepion __/ ——\t N\ £\ L X

—

Figure 12.32  Coprocessor Busy Timing - End of Stall
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cycle:  Stall Fixup l Stall ]
phase: 1 2 1 2 |
e Sy e S
toys—>i tsys—>
_
PhiOut \ ) \ )
Adrlo  Resvd DAd ( IAd ¢ Resvd
( X X es
tsaval ~—
AccTyp(1:0) Resvd f AccTyp * Resvd
tA(:Ty"i tsgﬂ'y : >
Data { Hin )

CpBusy A N

Run
tRun >}
- r——tsy
Exception \1
. — Usexc —»texc
T [
tims

Figure 12.33 Coprocessor Busy Retry Timing
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Stall

| stal

cycle: r

phase: | 1

T ms G N o
tsye toye

PhiOut y

MPStali {
tos

~ton->|

Run

j'tsmp >

DRd

DWr

N/

Figure 12.34  MP Stall, Entering from Run
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Timing Diagrams

cycle: | Stall | Stall [ sta
phase: | 1 2 1 2 |
SysOut —/—_ t j \

tsys e toys =
phiow [ \ U { \
Mpsmn_{ '
t
-tDH-I
tsmp (e

Run

DRd

DWr \ /

Figure 12.35 MP Stall, Entering from Stall
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cycle: I Fixup Stall | Stall
phase: | 1 2 1 2 1
D O = S
tsl‘ . ‘Syt .
PhiOut / \ /  ——
MPStall i
tps
—tDH->|
tsmp e
Run
DRd
DWr Y /

Figure 12.36  MP Stall, Entering from Fixup
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instruction: { MP_Read

MP_lInvalidate

N

phase: 1

] tsys

PhiOut \ /

SysOut

Data { Din )
Tag { Din )

DClk / \ /

D
tra sy~

DWr E
tw,ou
tsmp
MPStall
MPInvalidate __I e —toy
tos:
-» ts,,w .

Figure 12.37 MP Stall Read and

Invalidate Timing
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Stall

Stall

Run/Fixup

cycle: I

phase: I 1

SysOut

_ /S

PhiOut /

—Fs”‘.

2

-\
/—_—\7

MPStall —\t',,s i

—tou>l

DRd

Dwr

Figure 12.38 MP Stall to Run or to Another Stall via a Fixup

cycle: I

Stall

Stall Stall

phase: | 1

SysOut __/_

PhiOut )

1

N/

MPStall t
tos

=ton>

j‘ism

DRd

7/

Dwr

12.4 Packaging

n— 7/

Figure 12.39 MP Stall to Oid Stall

LSI Logic provides a variety of sophisticated packages for its LR3000/LR3000A MIPS Reduced
Instruction Set Computer (RISC) Family of high-performance microprocessor products. Use this
information to select the appropriate packages for your system operating environment. All references

MM72-000106-99 B
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Packaging

to the LR3000 family and LR3000-based systems include the LR3000A unless specifically noted.
Table 12.11 summarizes the available packages.

Cavity-Up | Cavity-Up | Cavity-Down | Cavity-Down

Device CPGA CLDCC CPGA CLDCC
LR3000 CPU available available — —_
LR3000A CPU | — — available available
Notes:

(1) CPGA is Ceramic Pin Grid Array, CLDCC is Ceramic LeaDed Chip Carrier
(2) All CLDCCs are shipped flat. All cavity-down packages include an integral heat
sink.

Table 12.11  LR3000 Family Package Options

Description

The LSI Logic packages for its LR3000 Family include both ceramic pin grid array (CPGA) and
ceramic leaded chip carrier (CLDCC) packages.

LSI Logic designed many of the LR3000 Family packages specifically to support its RISC micropro-
cessor components. These advanced packages differ from standard packages in two important ways:

1. All LR3000 Family packages are electrically enhanced.

For improved high-speed operation, LSI Logic designed special packages with multiple
power and ground planes for the LR3000 Family. This innovative multiplane technique
reduces signal I/O path inductance, signal-to-signal capacitance (crosstalk), and VDD/
VSS path inductance and resistance. The technique also enhances the internal decou-
pling capacitance of the package.

Figure 12.40 and Figure 12.41 illustrate the advanced multiplane technology for cavity-
up and cavity-down packages, respectively.
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S/R, Pattern  ————
Metal Plane —————

Bonding Wires
W — Die
Metal Plane —— /

VO, Power, Ground ————

Metal Plane ————>

Metal Plane ————

Metal Plane ———»

Metal Plane ~———0

Note: Drawing not to scale.

Figure 12.40  9-Layer Cavity-Up Package Cross Section

Integral Heat Sink >

Metal Plane ——

Metal Plane ———»

Metal Plane ————
Metal Plane ———

i/0, Power, Ground  ———-pm-

Metal Plane —— \

Vo —> Die

Metal Plane —— Bonding wires

S/R, Pattern ——

Note: Drawing not to scale.
wera

Figure 12.41  9-Layer Cavity-Down Package Cross Section
2. ANl LR3000 Family cavity-down packages are thermally enhanced.
LSI Logic designed all LR3000 Family cavity-down packages with an integral heat

sink for improved convective cooling. Refer to Appendix D, Thermal Considerations,
for details on the thermal characteristics for the packages.
Mechanical, Pinout, and Mounting Information

This subsection includes the pin lists, pin diagrams, and mechanical drawings for these LR3000 Family
packages, as well as mounting information:

* LR3000: 144-Pin Cavity-Up CPGA
* LR3000: 172-Pin Cavity-Up CLDCC
+ LR3000A: 175-Pin Cavity-Down CPGA
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« LR3000A: 172-Pin Cavity-Down CLDCC

Notice the tight tolerances on the mechanical drawings. The LSI Logic advanced manufacturing tech-
nology meets these tolerances to improve the manufacturability of your LR3000-based systems.

The LR3000 Family packages can utilize various sockets from the manufacturers listed below. Contact
your local LSI Logic Sales Office or the manufacturer to check for specific compatibility. Contact the
manufacturer for up-to-date socket specifications.

AMP Incorporated Yamaichi Electronics, Inc.

P.O. Box 3608 1425 Koll Circle, Suite 106

Harrisburg, PA 17105 San Jose, CA 95112

(800) 522-6752 (408) 452-0797

Textool/3M Test and Wells Electronics, Inc.
Interconnect Products Dept. 1701 S. Main Street

3M Austin Center So. Bend, IN 46613

P.O. Box 2963 (219) 287-5941

Austin, TX 78769
(800) 225-5373
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Packaging

Signal Pin Signal Pin Signal Pin Signal Pin
Name Number Name Number Name Number Name Number
AccTyp0 P15 Data4 G1 ICIk R13 Tag31 L14
AccTypl Mi14 Data5 H2 0 Cc9
AccTyp2 L13 Data6 H1 Tntd B9 TagP0 Cl4
Data7 2 2 All TagP1 G15
AdrLo0 C1 Data8 H3 3 B10 TagP2 K14
AdrLol E3 Data9 13 Tnid C10 TagV N15
AdrLo2 D2 Datal0 n ni3 A12 XEn P7
AdrLo3 Bl Datall K2 WrBusy Al3
AdrLo4 Cc2 Datal2 L2 TRdT P12
AdrLoS c4 Datal3 M1 IRdZ B6 vCC Al
AdrLo6 A2 Datal4 N1 Wil P13 vce A5
AdrLo7 B3 Datal$ K1 )\'/7 P3 vCce AlS
AdrLo8 Cs Datal6 M2 MemRd N13 vCe Cc3
AdrLo9 B4 Datal7 L3 MemWr Ni2 vCC Cc8
AdrLo10 A3 Datal8 N2 MPInvalidate A9! vCC El5
AdrLoll A4 Datal9 N3 MPSiall A10! vce F1
AdrLo12 BS Data20 P2 RdBusy c11 vCC H13
AdrLo13 B7 Data21 R2 Reset Al4 vCC L1
AdrLol4 A6 Data22 P4 Run N14 vce M15
AdrLo15 A7 Data23 P1 SysOut R1l vCC N7
AdrLo16 A9} Data24 N5 vCC N8
AdrLol7 A10! Data25 R3 Tagl2 B14 vce R1
Data26 P5 Tagl3 c13 vCce R12
BusError B12 Data27 P6 Tagl4 D13 VvCC R15
Data28 R5 Tagl5 B1S
Clk2xPhi R9 Data29 R7 Tag16 E13 GND c6
CIk2xRd P10 Data30 P8 Tagl17 D14 GND C7
Clk2xSmp R10 Data31 R4 Tagl8 C15 GND C12
CIk2xSys P9 Tag19 D15 GND D3
CpBusy B11 DataP0 E1l Tag20 El4 GND F13
CpCond0 A8 DataP1 2 Tag21 F14 GND G3
CpCondl B8 DataP2 M3 Tag22 Gl4 GND G13
CpCond2 A9! DataP3 N6 Tag23 F15 GND K3
CpCond3 A10! Tag24 H15 GND K13
TpSync P14 DCIk P11 Tag25 H14 GND M13
DRdl N1l Tag26 J15 GND N4
Data0 E2 DRd2 B2 Tag27 K15 GND N9
Datal D1 DWrT R14 Tag28 13 GND N10
Data2 F3 DWr2 B13 Tag29 J14 GND R6
Data3 G2 Exception R8 Tag30 L15
Note:

(1) AdrLo16 and AdrLo17 are multifunction pins controlled by mode-select programming at reset time. Signals are
AdrLo16, CpCond2, or MPInvalidate, and AdrLo17, CpCond3, or MPStall.

Table 12.12 LR3000 Pin List: 144-Pin Cavity-Up CPGA
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A | vCC | Adrio jAdrLo10]Adrio11| VCC [Adriol4|Adriols cpcwolmms‘ Adtol?'| WZ | WS |WrBusy| Reset | vcc

B |Adrio3 | DRAZ | Adrlo? | Adrlod [Adrio12| WRd2Z JAdrio13|CpCondl| TntT | Tm3 |CpBusy |BusError| DWrZ | Tag12 | Tagis

C ]Adrio0 | Adriod | VCC | Adrlo5 | Adrio8 | G6ND 6ND vce nd ol |RdBusy| 6ND | Tag13 | TegPO | Tagis

D |Dwwt | Adric2| eno | *5* Tagit | Tag1? | Tagie
€ |DawsP0| Datad | Adriot Tagte | Tag2o | vec
F | vec | D7 | Date2 6ND | Tag21 | Tagzs
6 | Daas | Daw3 | 6ND 6ND | Tag22 | TagPt
H | Dsts6 | Dutas | Datas Top View vee | Tag2s | Tagae
J |0ata10 | DataP1| Datag Tog28 | Teg29 | Tag26
K |Dats15 | Dautt | 6ND 6ND | TegP2 | Tag?
L | vec | Dawa12 | Datat? AccTyp2] Teg3t | Tagan
M |Data13 | Datal6 § DataP2 G6ND [AccTypl| VCC

N |Datatd | Detat8 | Datat9| GND | Data24 |DstaP3| veC | vCC | GND | 6ND m‘mm Tun | Tegv

P |Data23 | Dets20 | TWrZ | Data22 | Data26 | Data27 | XEn | Dats30 |CikxSys| ClkxRd| OCk § TRdT | WrT |TpSync |AccTypo

R | VCC | Dsta2! | Dsta25 | Data31} Data28 | GND | Data29 |Excepson] Cik2xPhiC SysOut| vcc | ok | OWrT | vee

Note:
{1)AdrLo16 and AdrLo17 are multifunction pins controlled by mode-select programming at reset time. Signals are AdrLo16,
CpCond?, or MPInvalidate, and AdrLo17, CpCond3, or MPStall.

Figure 12.42 LR3000 Pin Diagram: 144-Pin Cavity-Up CPGA
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Top View
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Notes:

1. Chip capacitor pads — chip capacitors
may be placed on these pads if needed.

2. Controlling dimension — inch.

3. Drawing is not to scale.

Standoff Pin

Figure 12.43 LR3000 Mechanical Drawing: 144-Pin Cavity-Up CPGA
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Signal Pin Signal Pin Signal Pin Signal Pin
Name Number Name Number Name Number Name Number
AccTyp0 2 Data7 90 Tnel 51 Tag26 14
AccTypl 3 Data8 9% nc 50 Tag27 11
AccTyp2 4 Data9 97 3 49 Tag28 10
AdrLo0 86 Datal0 98 hid 48 Tag29 9
AdrLol 85 Datall 117 3 47 Tag30 8
AdrLo2 84 Datal2 118 Tag31 6
AdrLo3 83 Datal3 119 IRdT 156
AdrLo4 82 Datal4 120 IR@Z 166 TagP0 37
AdrLo5 81 Datal5 112 Wi 158 TagP1 21
AdrLo6 80 Datal6 121 W2 168 TagP2 7
AdrLo7 79 Datal7 122 TagV 5
AdrLo8 78 Datal8 123 MemRd 171
AdrLo9 77 Datal9 126 emWr 170 XEn 137
AdiLo10 76 Data20 127
AdrLol1 75 Data21 128 MPInvalidate 54! WrBusy 45
AdiLol2 74 Data22 129 MPStall 531
AdrLol3 73 Data23 124 vce 16
AdrLol4 72 Data24 130 RdBusy 44 vee 22
AdrLol5 60 Data25 131 vee 27
AdrLo16 541 Data26 132 Reset 42 vCce 28
AdrLol7 531 Data27 135 vce 29
Data28 136 Resvd0 9 vCC 61
BusError 43 Data29 138 Resvdl 57 vCcC 62
Data30 139 Resvd2 18 vCC 63
Clk2xPhi 141 Data31 133 vce 65
Clk2xRd 162 Run 1 vce 66
Clk2xSmp 144 DataP0O 91 vcc 69
Clk2xSys 155 DataP1 116 SysOut 163 vCC 70
DataP2 125 vCcC 71
CpBusy 46 DataP3 134 Tagl2 41 vVCC 103
CpCond0 59 Tagl3 40 vCcC 104
CpCondl 58 DCIk 164 Tagl4 39 vce 108
CpCond2 541 Tagl5s 38 vee 109
CpCond3 531 DRdT 157 Tagl6 36 vCC 110
CpSync 172 DRd2 167 Tagl7 35 vCC 113
DWrT 159 Tagl8 34 vCC 114
Data0 87 DWr2 169 Tag19 33 vCce 145
Datal 88 Tag20 32 vCC 146
Data2 89 Exception 140 Tag21 31 vCC 150
Data3 92 Tag22 30 vCC 151
Datad 93 ICik 165 Tag23 23 vCC 152
Data5 94 Tag24 17 vee 160
Data6 95 Ini0 52 Tag25 15 vce 161
Note:

(1) AdrLo16 and AdrLo17 are multifunction pins controlled by mode-select programming at reset time. Signals are
AdrLol6, CpCond2, or MPInvalidate, and AdrLo17, CpCond3, or MPStall.

Table 12.13  LR3000 Pin List: 172-Pin Cavity-Up CLDCC
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Signal Pin Signal Pin Signal Pin Signal Pin
Name Number Name Number Name Number Name Number
GND 12 GND 55 GND 102 GND 143
GND 13 GND 56 GND 105 GND 147
GND 19 GND 64 GND 106 GND 148
GND 20 GND 67 GND 107 GND 149
GND 24 GND 68 GND 111 GND 153
GND 25 GND 100 GND 115 GND 154
GND 26 GND 101 GND 142

Table 12.13 LR3000 Pin List: 172-Pin Cavity-Up CLDCC, continued
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pie
DR@2
a2
1Cik
DCIk
th:ﬂd
vee
vee
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DBRdi
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Cik2xSys
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Top View
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Notes:

1. The physical pinout of this device matches that of the other manufacturers of the device, although the
pin numbering scheme has been changed to conform with JEDEC standards.

2. AdrLo16 and Adrlo17 are muktifunction pins controlled by mode-select programming at reset time.
Signals are AdrLo16, CpCond?2, or MPInvalidate, and AdrLo17, CpCond3, or MPStall.

Figure 12.44 LR3000 Pin Diagram: 172-Pin Cavity-Up CLDCC
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Top View Side View
je————— 11501 .010 Sq —————>
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Notes:

1 Chip itor pads — chip R

pads if needed.

may be placed on these
:ﬂ L_ 2. Controlling dimension — inch.
0.008 + .002 3. Drawing is not to scale. —asn

0.012+.002

Figure 12.45 LR3000 Mechanical Drawing: 172-Pin Cavity-Up CLDCC
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Signal Pin Signal Pin Signal Pin Signal Pin
Name Number Name Number Name Number Name Number
AccTyp0 P15 Data5 H2 a0 9 TagP0 Cl14
AccTypl Mi14 Data6 H1 Tnil B9 TagP1 G15
AccTyp2 L13 Data7 R 2 All TagP2 K14
Data8 H3 In3 B10 TagV N15
AdrLo0 C1 Data9 13 Tnid C10 XEn P7
AdiLol E3 Datal0 n n3 Al2 WrBusy Al3
AdrLo2 D2 Datall K2 IRdT P12
AdrLo3 Bl Datal2 L2 )1:%v) B6 vCe A5
AdrLo4 C2 Datal3 Ml Wil P13 vce Al5
AdrLo5 C4 Datal4 N1 W2 P3 vCC Cc3
AdrLo6 A2 Datal5 K1 MemRd N13 vce C8
AdrLo7 B3 Datai6 M2 MemWr NI12 vCC D5
AdrLo8 C5 Datal7 L3 MPInvalidate A9} vce D7
AdrLo9 B4 Datal8 N2 MPStall A10! vce D9
AdrLo10 A3 Datal9 N3 RdBusy Ci1 vCcC D11
AdrLoll A4 Data20 P2 Reset Al4 vCC E4
AdilLol2 BS Data21 R2 Run N14 vCC El2
AdrLol3 B7 Data22 P4 SysOut R11 vCce El5
AdrLo14 A6 Data23 P1 vce Fl
AdrLol5 A7 Data24 N5 Tagl2 B14 vCC G4
AdrLo16 A9! Data25 R3 Tagl3 C13 vCC G12
AdrLol7 A10! Data26 PS5 Tagl4 D13 vCC H13
Data27 P6 Tagl5 B15 vee J4
BusError B12 Data28 RS Tagl6 E13 vCC J12
Clk2xPhi R9 Data29 R7 Tagl7 Dl4 vCcC L1
Clk2xRd P10 Data30 P8 Tagl8 Ci15 vCce L4
Clk2xSmp  R10 Data31 R4 Tagl9 D15 vCce L12
Clk2xSys P9 Tag20 El4 vCce M5
CpBusy B11 DataP0 El Tag21 Fl14 vCce M7
CpCond0 A8 DataP1 2 Tag22 G4 vCcC M9
CpCond1 B8 DataP2 M3 Tag23 F15 vce Mi11
CpCond2 A9! DataP3 N6 Tag24 H15 vCC Mi5
CpCond3 A10! DCIk P11 Tag25 H14 vCC N7
CpSync P14 DRdT N11 Tag26 J15 vCC N8
DR@Z B2 Tag27 K15 vce R1
Data0 E2 DWil R14 Tag28 13 vce R12
Datal D1 DWr2 B13 Tag29 J14 vCce R15
Data2 F3 Exception R8 Tag30 L1S
Data3 G2 ICIk R13 Tag31 L14
Data4 Gl
Note:

(1) AdrLo16 and AdrLo17 are multifunction pins controlled by mode-select programming at reset time. Signals are
AdrLo16, CpCond2, or MPInvalidate, and AdrLo17, CpCond3, or MPStall.

Table 12.14 LR3000A Pin List: 175-Pin Cavity-Down CPGA
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Signal Pin Signal Pin Signal Pin Signal Pin

Name Number Name Number Name Number Name Number

GND cé GND D12 GND K3 GND M13

GND (or] GND F4 GND K4 GND N4

GND C12 GND F12 GND K12 GND N9

GND D3 GND F13 GND K13 GND N10

GND D4 GND G3 GND M4 GND R6

GND D6 GND G13 GND M6

GND D8 GND H4 GND M8

GND D10 GND H12 GND MI12

Table 12.14 LR3000A Pin List: 175-Pin Cavity-Down CPGA, continued
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1 2 3 4 5 6 7 8 9 10 n 12 13 14 15

A Adrio6 | Adrlo10| Adriot1] VCC |Adrlo¥ | Adrlo18 CpConleMd.olG Adio17| TnZ | Tnd |WiBusy| Weset | vcC
B | Adrto3 | DRaZ | Adrlo7 | Adrios |Adriot2] TRAZ |Adrioi3jcpCondt| Tl | W& | CpBusy |Buskror| DWIZ | Tagi2 | Tagis
C | Adrloo | Adrio4 | vec | Adrio5|AdrioB| 6ND | 6ND | vec | D | T [RdBusy| GND | Tag13 | TagPo | Tegi8
D| Datsl |Adrio2| 6ND | 6ND | vec | enD | vec | 6ND | veec | 6ND | veC | GND | Tagld | Tegi? | Tag1d
E | DataP0 | Data0 | Adrio1| wvCC veC | Tagi6 | Tag20 | veC
F| vcC | Data7 | Data2 | 6ND 6ND | 6ND | Teg21 | TagZ3
G| Dats4 | Data3 | GND | VCC vee | 6ND | Tag22 | TagP?
H| Dats6 | Dats5 | Dets8 | GND Top View 6ND | veC | Tag2s | Tag24
J | Data10 | DataP1 | Datad9 | VCC vce Tag28 | Tag29 | Tag26
K | Data15 | Deta11 | 6ND | GND 6ND | 6ND | TagP2 | Teg27
L| vcC | Datal2 | Datal? | VCC VCC |AccTyp2| Tag3t | Tagd0
M| Data13 | Datat6 | DataP2| 6ND | vec | 6ND | vec | 6no | vec | 6ND | vec | 6ND | 6ND JAccTypl] vecC
N | Datat4 | Dsta18 | Data19| GND | Dats24 | DstaP3| vec | vec | GND | 6ND | DRAT |MemWr|MemAd| Run | Tagv
P | Data23 | Data20 | ™WiZ | Dsta22 | Data26 | Data27 | XEn | Data30 |Ch2xSys| CtkxRd | DOk | TRdT | WWrl | TpSync |AccTyp0
R| vCC [ Data21 | Data25 | Date31 | Data28 | GND | Data29 |E Cik2xPhi |Ck2xSmp| SysOut | vCC 1ok | DWrT | vee

oum

Notes:

1. The internal ring of 32 power and ground pins are added for increased electrical performance of the package. All other pins
on the package are pin-for-pin compatible with the LR3000 144-pin CPGA.
2. Socket pin Al should be tied to VCC to be compatible with the LR3000 144-pin CPGA.
3. AdrLo16 and AdrLo17 are multifunction pins controlled by mode-select programming at reset time. Signals are AdrLo16,
CpCond2, or MPlnvalidate, and AdrLo17, CpCond3, or MPStall.

Figure 12.46 LR3000A Pin Diagram: 175-Pin Cavity-Down CPGA
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Notes:

1. Chip itor pads — chip capacitors may
be plncod on these pads if needed.

2. Controlling dimension — inch.

3. Drewing is not to scale.

Figure 12.47 LR3000A Mechanical Drawing: 175-Pin Cavity-Down CPGA
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Signal Pin Signal Pin Signal Pin Signal Pin
Name Number Name Number Name Number Name Number
AccTyp0 4 Data6 97 IntT 53 Tag27 13
AccTypl 5 Data7 17} 2 52 Tag28 12
AccTyp2 6 Data8 98 n3 51 Tag29 11
Data9 9 e 50 Tag30 10
AdrLo0 88 Datal0 100 s 49 Tag31 8
AdiLol 87 Datall 119
AdrLo2 86 Datal2 120 IRdT 158 TagP0 39
AdrLo3 85 Datal3 121 RdZ 168 TagP1 23
AdrLo4 84 Datal4 122 Wi 160 TagP2 9
AdrLoS 83 Datal5 114 W2 170 TagV 7
AdrLo6 82 Datal6 123
AdrLo7 81 Datal7 124 MemRd 1 XEn 139
AdrLo8 80 Datal8 125 MemWr 172
AdrLo9 79 Datal9 128 MPInvalidate 56! WrBusy 47
AdrLo10 78 Data20 129 MPStall 551
AdrLoll 77 Data21 130 vCcC 18
AdiLol2 76 Data22 131 RdBusy 46 vCC 24
AdiLo13 75 Data23 126 Reset 44 vCce 29
AdrLol4 74 Data24 132 vCcC 30
AdrLol5 62 Data25 133 Resvd0 101 vCC 31
AdrLo16 56! Data26 134 Resvdl 59 vce 63
AdrLol7 55! Data27 137 Resvd2 20 vCC 64
Data28 138 vCcC 65
BusError 45 Data29 140 Run 3 vCC 68
Clk2xPhi 143 Data30 141 SysOut 165 vce 71
Clk2xRd 164 Data31 135 vCC 72
Clk2xSmp 146 Tagl2 43 vee 73
Clk2xSys 157 DataP0 93 Tagl3 42 vCC 105
CpBusy 48 DataP1 118 Tagl4 41 VCC 106
CpCond0 61 DataP2 127 Tagl5 40 vCC 110
CpCond1l 60 DataP3 136 Tagl6 38 vCC 111
CpCond2 56! Tagl7 37 vCC 112
CpCond3 55t DClk 166 Tagl8 36 vee 115
CpSync 2 DRdT 159 Tag19 35 vCcC 116
DRdI2 169 Tag20 34 vce 147
Data0 89 DWrl 161 Tag21 33 vce 148
Datal 90 DWr2 171 Tag22 32 vce 152
Data2 91 Fxception 142 Tag23 25 vCC 153
Data3 94 ICIk 167 Tag24 19 vce 154
Datad 95 Tag25 17 vCC 162
DataS 9% Ini0 54 Tag26 16 vCC 163
Note:

(1) AdrLo16 and Adrl.o17 are multifunction pins controlled by mode-select programming at reset time. Signals are
AdrLo16, CpCond2, or MPInvalidate, and AdrLo17, CpCond3, or MPStall.

Table 12.15 LR3000A Pin List: 172-Pin Cavity-Down CLDCC
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Signal Pin Signal Pin Signal Pin Signal Pin
Name Number Name Number Name Number Name Number
GND 14 GND 57 GND 104 GND 145
GND 15 GND 58 GND 107 GND 149
GND 21 GND 66 GND 108 GND 150
GND 22 GND 69 GND 109 GND 151
GND 26 GND 70 GND 113 GND 155
GND 27 GND 102 GND 117 GND 156
GND 28 GND 103 GND 144

Table 12.15 LR3000A Pin List: 172-Pin Cavity-Down CLDCC, continued
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GND Top View
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Note

1. M;'LOIB and AdrLo17 are multifunction pins controlled by mode-select programming at reset time.
Signals are AdrlLo16, CpCond2, or MPInvalidate, and AdrLo17, CpCond3, or MPStall.

Figure 12.48 LR3000A Pin Diagram: 172-Pin Cavity-Down CLDCC
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Top View
Pin 172 T T
Pin1
% v T
i —
%= s | =
H 0.030
| <0035
=1
Pin 43 see Note “VSS vee
Pin 44 — - -
Bottom View

1.596 + .005 Sq
je—————— 1.150 £ 010 Sq ————»

Lid

Pin 130

Pin 129

Side View

[ 0090+.010
le 0.127 Max

I"0.0ZO

0.620 + .005 Sq
Heat Sink

S S
N

¥

1,8

k0,006 + 001

Detail “A” 0.003 Min

0.019 Tvp->|

0.044 I
Ref 0.012+.010

0.008 + .002

Detail "B” 0.016 Ref
¥
0.012 Max -|
Notes:

1. Chip capacitor pads — chip capacitors
may be placed on these pads f needed.
2. Controlling dimension — inch.

3 Drawing is not to scale. wan

Figure 12.49 LR3000A Mechanical Drawing: 172-Pin Cavity-Down CLDCC
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Ordering Information

Frequency Pin Count and Temperature
Device Type (MHz) Package 'l‘ype1 Range
LR3000LC-16 16.67 172-pin CLDCC Commercial
LR3000GC-16 16.67 144-pin CPGA Commercial
LR3000LM-16 16.67 172-pin CLDCC Military
LR3000GM-16 16.67 144-pin CPGA Military
LR3000LC-20 20 172-pin CLDCC Commercial
LR3000GC-20 20 144-pin CPGA Commercial
LR3000LC-25 25 172-pin CLDCC Commercial
LR3000GC-25 25 144-pin CPGA Commercial
LR3000AKM-20 20 172-pin CLDCC Military
LR3000AHM-20 20 175-pin CPGA Military
LR3000AKC-25 25 172-pin CLDCC Commercial
LR3000AHC-25 25 175-pin CPGA Commercial
LR3000AKM-25 25 172-pin CLDCC Military
LR3000AHM-25 25 175-pin CPGA Military
LR3000AKC-33 3333 172-pin CLDCC Commercial
LR3000AHC-33 33.33 175-pin CPGA Commercial
Note:

(1) CLDCC = Ceramic LeaDed Chip Carrier; CPGA = Ceramic Pin Grid Array

Table 12.16 LR3000 Family Packages
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