MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

256KB and 512KB BurstRAM™
Secondary Cache Module for
PowerPC™ — Based Systems

The MPC2002SG and MPC2003SG are designed to provide a burstable, high
performance, 256K/512K L2 cache for the PowerPC 60x processors. The mod-
ules are configured as 32K x 72 and 64K x 72 bits in a 136 pin dual readout single
inline memory module (DIMM). The module uses four of Motorola’s
MCM6E7M518 or MCME7M618 BICMOS BurstRAMs.

Bursts can be initiated with either transfer start processor (TSP) or transter
start controller (TSC). Subsequent burst addresses are generated internal to the
BurstRAM by the burst address advance (BAA) pin.

Write cycles are internally self timed and are initiated by the rising edge of the
clock (K) input. Eight write enables are provided for liyte write control.

The cache family is designed to interface with the PowerPC 60x bus and re-
quires external tag.

PDO -~ PD2 are reserved for density and speed identification.

* PowerPC-style Burst Counter on Board

« Dual Readout SIMM for Circuit Density

« Single 5 V £+ 5% Power Supply

* All Inputs and Outputs are TTL Compatible

» Three State Outputs

« Byte Parity

* Byte Write Capability

* Fast Module Clock Rates: 66 MHz, 60 MHz, 50MHz

» Decoupling Capacitors for each Fast Static RAM

» High Quality Multi-Layer FR4 PWB With Separa:e Power and Ground Planes

* |/Os are 3.3 V Compatible

BurstRAM is a trademark of Motorola.
PowerPC and PowerPC 601 are trademarks of International Business Machines Corp.

§/85

MPC2002
MPC2003

(Formerly MCM72MS32/64)

136-LEAD DIMM
CASE 1104-01
TOP VIEW

MPC2002MPC2003
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) PDO | 1 89 | Vsg
PIN ASSIGNMENT PD1 | 2 70| pD2
136-LEAD DIMM 0o | 3 7| vee
CASE 110401 DQ1 | 4 72 | DQ2

TOP VIEW Voo | 8 73| DQ3

DQ4 | & 74 | DOS

DQs | 7 75 | pQ7

DaPo | 8 76 [ Vs

DQs | 9 77 | Do

DQ1o | 10 78 | DAN

vgg | 11 79 | DQ12

Ko | 12 80 | Vs

vgs | 13 81| DQI3

DQ14 | 14 82 | pats

Vee | 15 83 | DQP1

DQt6 | 16 84| Vgs

DQI7 | 17 85 | DQ18

D19 | 18 86 | DG20

pa2t | 18 87 | DQ22

vee | 20 88 | DQ23

Cache DaP2 | 21 89 | vsg
PD2 | PD1 | PDO | Size Module D24 | 22 90 | D025
- DQ26 | 23 91 | pQ27

Vss NC NC | 512KB | MPC2003SG66/6( Q28 | 2 o2 | pae

vss | 25 93 | DQ30

Vss NC Vgg | 512KB MPC2003SG50 DQ?H % 94 | Vs

Vss Vss NC 256KB | MPC2002SG66/6( pars | 27 95 | B0

Vss | Vss | Vss | 256KkB | MPC20025G50 V%% 0% il

Wz | 30 98 | &
TSP | 31 99| 15C
BAA 32 100 vss
Veg | 33 101 G
Wa | 34 102 | W5

We | 35 103 | W7

DQ32 | 36 104 | E1

DQ33 | 37 105 [ DQ34
vgg | 38 106 | DQ35
DQ36 | 39 107 | pQar
DQ3s | 40 108 | Voo
DQ39 | 41 109 | DQP4
DQ40 | 42 110 | DO41

PIN NAMES Voo | 8 111 | DQ42
DQ43 | 4 112 | D44
AO-A1S ... Address Inputs paas | 45 13 | vgs
KO, KT Lo oo Clock DQ46 | 46 114 | DQ47
WO-W7 ... ... . Byte Write paps | 47 115 | DQag
EOET ........ ..., Module Enable Vgg | 48 116 | DQ49
GO.GT........ . ....... Module Output Enable Kt | 49 17} Vsg
DQO-DQ63 ... ...... Cache Data Input/Output Vgg | 50 118 | DQ50
DQPO-DQP7 . ....... Data Parity Input/Output D@s2 | 51 119 DASY

DQs3 | 52 120 | DOS4
Dass | 53 12t | bQse
paps | 54 122 vgg
Voo | 55 123 ] pos7

TSC ... Transfer Start Controller
TSP ... Transfer Start Processor
. Burst Addrass Advance

................. Presence Detect DQs8 | 56 124 | DOS9
..................... + 5V Fower Supply DQ6O | 57 125 | DQ61
........................... . Ground DQe2 | 58 126 | DQ63

DOP7 | 58 127 | Ve
A0 |60 128 [ A
a2 |61 129 A3
A4 |62 130 As
A6 | 83 131 A7
A |6+ 132|NC
A0 | 65 133| A9
A2 [ 66 134 An
A4 | 67 135 | A13
Vgs | 68 136 [ At5*

* This pin on the MPC200< is a No Connect {NC}

MOTOROLA FAST SRAM MPC2002.MPC2003
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MPC2003 (64K » 72) MODULE BLOCK DIAGRAM

6 MCMGTMEB -
AD - A1S ey AD- A15 We—— W
8
b1 TS DQO- DO7 [t DG - D7
TeC TSC DQ§ pje————— DQPD
BiA BAA W fe———-— Wi
8
Ko K DQY - DQ16 ol DQ8 - DQ15
30 G DQ17 j#—————> DQP1
£0 E
MCMETME18 -
A0- A15 We— W
8
TS DQO-DQ7 pe—mmmmyleme=  DQ16-DA23
b TSC DQB [@———— DQP2
— BAA Wpe——— W
8
K DQY - DQ16 jrammmmemeplmsm D24 - DQ31
g 0Q17 f—————  DQP3
E
MCMETME18 .
A0 - A15 Me——— W
8
TS DQO- DQ7 [yl DQ32 - D39
L TSC DQg fe————— DQP4
— BAA W je———— W5
8
K1 K 0Q9 - DQ16 fremm—mmpm—s  DQ40 - DQ47
] G D17 [4———————=  DQPS
3 E
| MCMETM618 o
| A0 - A15 We—————— W
8
! TSF  DQO- DQ7 fe———am—e-  DQ43 - DAS5
E——— TSC DQ8 je————— DOPE
L— ———»1BAA wWje——— W7
8
K DQY - DQ16 sl D56 - D03
L — — —|G DQ17 f——————= DQP7
E
MPC2002-MPC2003 MOTOROLA FAST SRAM

6164



MPC2002 (32K x 72) MODULE BLOCK DIAGRAM

AtS — ne MCMETN518
15 5
A0 - Al4 /J AD - Al4 wje— wo
8
T ~—>|TF  DQ0- DQ7 [y 130 - D7
TSC —» TSC DQY [#—————— DQP)
BAA —»| BAA W fe————
8
Ko —f k DQY - D16 |t DO - DQ15
GO —1 G DQ17 [#—————> DQP1
(] —»] E
MCMG7M518
AD-Al4 w w2
8
$——={T5F  DQo-Da7 =&t DQ16 - DO23
—={ 756 D08 fa————»  pOP2
— BAA Whe——— W3
8
— K DQ9 - DQ16 bt D024 - DO3
e E DQ17 |e—— = DQP3
—] E
MCMG7M518
AC - A14 We——————— W
8
— —=| TSP DQO- DQ7 [w—————ymsn Q32 - DO
—» TSC DQB [———————= DQP4
—={ BAA W je————— 5
8/
K3 - k DQY - DQ16 - DQ40 - DQ47
Gi —» G DQ17 f———= DQP5
El — E
MCMG7Ms18
=1 A0-A14 WHe————— s
8
— | TP DQO - DQ7 L D048 - DQS5
~| T5C DO8 [#————=  DOPS
-» BAA W (e———— @7
8
-»{ k DQY - DQ16 [l D56 - D3
- G DQ17 j4——r———= pQP7
- E
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BURST LOGIC
INTERNAL
BAA DRESS
BAA : b Ar ADL
K - ‘ Qi -
BINARY 16
COUNTER
o 00 LAY
T5C LOAD 64K x 18
TSP MEMORY
2l 2o ARRAY
! Al AD
EXTERNAL ~
ADDRESS ADDRESS ., Al5 - A2
A15- A REGISTERS 7
16
p
! 18 ] 4 9 y ' 9 y
A% \ 4
WRITE v
W REGISTER DATA-IN
™w J REGISTERS
y y
N
z - EN/BLE \ OUTRUT
REG STER J BUFFER
| s f o f
G
L9
0QO - DQ8 .
0Qg - 0Q1? il >

BLOCK DIAGRAM (See Note)

NOTE: All registers are positive—edge triggered. Th.: TSC or TSP signals control the duration of the burst and the start of the next
burst. When TSP is sampled low, any ongoing burst is interrupted and a read (independent of W and TSC) is performed
using the new external address. Alternative y, a TSP—initiated two cycle WRITE can be performed by asserting TSP and
avalid address on the first cycle, then negating both TSP and TSC and asserting LW and/or UW with valid data on the se-
cond cycle (see Single Write Cycle in WRITE CYCLES timing diagram).
When TSC is sampled low (and TSP is sam.led high), any ongoing burst is interrupted and a read or write (ciependent on
W) is performed using the new external addr 3ss. Chip enable (E) is sampled only when a new base address is loaded. After
the first cycle of the burst, BAA controls sut:sequent burst cycles. When BAA is sampled low, the internal address is ad-
vanced p-ior to the operation. When BAA is sampled high, the internal address is not advanced, thus inserting a wait state
into the burst sequence accesses. Upon corpletion of a burst, the address will wrap around to its initial state. See BURST
SEQUENCE GRAPH. Write refers to either or both byte write enables (LW, UW).

BURS™™ SEQUENCE GRAPH (See Note)

A1 AD =

-

11

& 0,1
1,0

NOTE: Tne external two values for A1 and AQ
f rovide the starting point for the burst
sequence graph. The burst logic ad-
vances At and AO as shown above.

MPC2002-MPC2003
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SYNCHRONOUS TRUTH TABLE (See Notes 1, 2, and 3)

E TSP TSC BAA tWorUW K Address Operation

H L X X X L+ N/A Deselected

H X L X X L+ N/A Deselected

L L X X X L-+ External Address Read Cycls, Begin Burst
L H L X L L-H External Address Write Cycle, Begin Burst
L H L X H L-H External Address Read Cycle, Begin Burst
X H H L L L-H Next Address Write Cycle, Continue Burst
X H H L H L-H Next Address Read Cycle, Continue Burst
X H H H L L-H Current Address Write Cycle, Suspend Burst
X H H H H L-H Current Address Read Cycle, Suspend Burst

NOTES:

1. X means Don't Care.

2. Allinputs except G must meet setup and hold times for the low- to—high transition of clock (K).
3. Wait states are inserted by suspending burst.

ASYNCHRONOUS TRUTH TABLE (Ses Notes 1 and 2)

Operation /O Status
Read L Data Out (D)0 ~ DQ8)
Write X High-Z — Data In
Deselected X High--Z

NOTES:
1. X means Don’t Care.

2. For a write operation following a read operation, G must be high before the input data

required setup time and held high through the input data hold tine.

ABSOLUTE MAXIMUM RATINGS (Voitages Referenced to Vgg = 0 V)

Rating Symbol Velue Unit
Power Supply Voltage Vee ~0510+7.0 v
Voltage Relative to Vgg for Any Vin. Vout | ~0.5toYcc+05 | V
Pin Except Vgg
Qutput Current (per 1/0) lout + 30 mA
Power Dissipation Pp €0 w
Temperature Under Bias Thias -101>+ 85 °C
Operating Temperature TA 0to +70 °C
Storage Temperature Tstg ~ 551+ 125 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceaded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability.

This device contains circuitry to protect the
inputs against damage due to high static volt-
ages or electric fields; however, it is advised
that normal precautions be taken to avod
application of any voltage higher than maxi-
mum rated voltages to this high—impedance
circuit.

This BiCMOS memory circuit has been
designed to meet the dc and ac specifications
shown in the tables, after thermal equilibrium
has been established.

This device contains circuitry that will ensure
the output devices are in High—Z at power up.

MOTOROLA FAST SRAM
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DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce =5.0V £5%, Ta =0to + 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vgg = 0 V)

Parameter Symbol Min Max Unit
Supply Voltage (Operating Voltage Range) vee 4.75 5.25 \
Input High Voltage VIH 22 Veo +0.37 \
Input Low Voltage ViIL -0.5" 0.8 Vv

“ViL (min) =~ 0.5 V de; VL {min) = - 2.0 V ac (pulse width £ 20.0 ns) for | <20.0 mA.
**VIH (max} = Vo + 0.3 V de; Vi (max) = Vo + 2.0 V ac (pulse width < 20.0 ns) for | £ 20.0 mA.

DC CHARACTERISTICS AND SUPPLY CURRENTS

Parameter Symbol Min Max Unit
Input Leakage Current (All Inputs, Vin = 0 to V) likg(ly — +1.0 ey
Output Leakage Current (G = Vi) , likg(O) — £1.0 pA
AC Supply Current (G = V|4, E = V)L, loyt = 0 mA, All Inputs = V) or V), lccass — 1160 mA
VIL=0.0Vand V|4 23.0 V., Cycle Time 2 txyk 4 min’ IccAs0 1100
IcCcAB0 1000
AC Standby Current (E = Vi, loyt = 0 mA, All Inputs = \'j_and ViH, Isg1 - 300 mA
ViL=0.0Vand Vi 23.0V, Cycle Time 2tk min
Output Low Voltage (Io| = + 8.0 mA) VoL - 0.4 \Y
Cutput High Voltage (IoH = — 4.0 mA} VoH 2.4 33 Vv

NOTE: Good decoupling of the local power supply should zlways be used. DC characteristics are guaranteed for all possible PowerPC bus cycles.

CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, TA = 25°C, Pariodically Sampled Rather Than 100% Tested)

Parameter Symbol Typ Max Unit
Input Capacitance (AQ - A15, TSP, TSC, BAA) Cin 25 32 pF
Input/Output Capacitance (DQO ~ DQB3, DQPO - DQP7) Cyo 8 10 pF
Input Capacitance (Kx, Gx, Ex, Wx) Cin 12 15 pF
MPC2002sMPC2003 MOTOROLA FAST SRAM
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vee =5.0 V5% Ta = 0to + 70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ....... ....... 15V Output Timing Reference Level .......................... 15V
InputPulselevels ........... ................. ... Oto3.0V Outputload ............ See Figure 1A Unless Otherwise Noted
InputRise/Falt Time ......... .............oo0 it 3ns

READ/WRITE CYCLE TIMING (See Notes 1, 2, and 3) (W refers to either or both byte write enables)

MPC20025G66/ | MPC20025G60/ | MPC2002SG50/
MPC20035G66 | MPC2003SG60 | MPC2003SG50
Parameter Symbol Min Max Min Max Min Max Unit | Notes
Cycle Time tKHKH 15 — 16.6 — 20 - ns
Ciock Access Time tKHQV - 9 — 1 — 14 ns 4
Output Enable to Output valid tGLQV - 5 - 5 - 6 ns
Clock High to Output Active tKHQX1 6 — 6 — 6 — ns
Clock High to Output Change tKHQX2 3 —_ 3 —_ 3 — ns ‘
Output Enable to Output tGLQX 0 — 0 — 0 — ns 1
Active !
Output Disable to Q High-Z tGHQZ 2 6 2 6 2 6 ns 5
Clock High to Q High—Z tKHQZ — 6 - 6 — 6 ns 5
Clock High Pulse Width tKHKL 5 — ] — 6 —_ ns
Clock Low Puise Width tKLKH 5 — 5 — 6 — ns
Setup Times: Address | tAVKH 2.8 — 25 — 25 — ns 6
Address Status | tTSVKH
Data In | tpvKH
Write | bwWVKH
Address Advance | {BAVKH
Chip Select | tgykH
Hold Times: Address | tkHAX (€231 — 05 - 0.5 — ns -]
Address Status | tkHTSX
Dataln | tkHDX
Write | tKHWX
Address Advance | tKHBAX
Chip Select | tKHEX
NOTES: ‘ - o
1. Aread cycle is defined by UW and LW high or TSP low for the setu and hold times. A write cycle is defined by LW or UW low and TSP high

tor the setup and hold times
. All read and write Gycle timings are referenced from K or G.
. Gis a don't care when UW or LW is sampled low
Maximumn access times are guaranteed for all possible PowerPC 60x external bus cycles.
. Transition is measured + 500 mV from steady—state voitage with load of Figure 1B. This parameter is sampled and not 100% tested. At any
given voltage and temperature, tkHQZ max is less than tkHQx 1 rmin for a given device and from device to device.
6. This is a synchronous device, All addresses must meet the specified setup and hold times for ALL rising edges of clock (K) whenever TSP
or TSC are low and the chip s selected. All other synchronous inputs must meet the specified setup and hold times for ALL rising edges of
K when the chip is selected.Chip enable must be valid at each rising edge of clock for the device (when TSP or TSC is low) to remain enabled.

b wN

AC TEST LOADS

+5V
480 Q2
OUTPUT
2550 5 oF
Vp=15V =
Figure 1A Figure 1B
MOTOROLA FAST SRAM MPC2002¢MPC2003

6-169



‘sseJppe eseq 8y} se 2y Yum eouenbes 1sang ey} u) Blep indino yxeu ay) syuesesdal (| + 2y)

O 2V SSaippe aseq 8y} Woyj Blep Indino isil eyl syuasaidal (Zy)D :JLON

e Gv34 1s6Ng f Qv34 TIONIS ——|
4 AN TANWA AY ' . ARV T naviva
IK\TTN%XXAZN% XX (zvIo XX a&%XX (z +2vI0 DL, (o ¥ ¥ N0 VLY
ZOHM ﬁ (31v1S VLLINI SLI OL ZXOH} \v' L
D ONNOHY SAVHM 15Hne) ADHN) 20Dy - < X01
(LSHNG SANISNS ¥VE) ‘._ A 9
P
XY N X X R LIOOCNXAN, ™
— HYAVE}
XVH

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx /QQwMMM%

AN AN A A A AN .L ﬁmy LN wm
R R R R KRR KRR KA Y YRR O,

A AN A AN AN AN A

a8t

-
XS1HA}

DA AN A A AN A

TI HDIASL;

N

Y

(1) N p—

LI | ]

HMASL)

N VA aWaWaWalal n Wall gWat
HYH, — XS1HM}

S3T10AD Av3H

MOTOROLA FAST SRAM

MPC2002-MPC2003

6-170



(310A0 Q3ANIJSNS ¥ H1IM)

|
< 31 HM ISHNE MIN ‘T —— 3LM LSHNg i 311bM 3TONIS VT ~Qv3d LSHNE —>

ZOH9,

XAT%QXMAAIQQXX evla XM?%XXTQE XX:&%XX:&%XX ascRXMXXXX vla v - a

_u\|L! A
x%x_lv_ HIAGy

1

XXXXXUXAXXXXKXX XXX

.—wm:m SANIJSNS vva

XY

XVEHN)

—=

E X D7 DX, AR X m

XXX

XXX XX m

X3HM

/@Nl‘
XM

/WNE_/@\ W W R ,A wnm

1SHNE STIVILINI S1 NIHM FTOAD LSt HOJ GIHONDI SI M 1|\

T| HAAY)

XK XXOOOOOXXXXXXXXKXINNNK_= qummmmm(

Z%%%%%%ﬁé%

/lmm:m M3N SIHVLS 951 vaIv: HAASL)

g%%%%?éé

XSLHM, .l HAASL)

XD _

S3T0AD ALIHM

MPC2002.MPC2003

MOTOROLA FAST SRAM

6171



AW B WAL

TSVKH KHTSX  'KHEL
i WL
{AVKH KHAX

1KHKH

F\ /U

KLKH

ADDRESS m A

COMBINATION READ/WRITE CYCLE (E low, TSC high)

S\
XY\

oo TN

BAVKH IKHBAX
s R, ARSI
a \ \
1 1 1
o KHQY e o DVKH KHDX GLOV
DATAIN DiA2)
tKHOX1 —<—>l 4—1 = — igHQZ lgLax ‘ IKHQX2
DATA OUT G { g ) ¥ Yara + Y Yo + W
|_7‘~ READ —— i WRITE =]|— BURSTREAD — —————»
MPC2002MPC2003 MOTOROILA FAST SRAM
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APPLICATION EXAMPLE

[ ATABUS
DATA >
ADURESS BUS ] I
ADDRESS >
[0 ] A e ]
| ! |
| M |
MPC601 ADCA ! _ KDADDR DATA :
(PawerPC™) HCLK | K1
CACHE ol rse |
CONTROL Wx MCM67M618FNg l
LOGI’ o] = |
1 6o |
i —
{ BAA TSP {
[ h [y L
r L] _ 1 wecaossass |
TS
CONTROL >
512K Byte Burs able, Secondary Cache
Using MPC2003SG66 with a 66 MHz MPC601 PowerPC™
Figure 2
ORDERING INFORMATION
(Order by Full Part Number)
MPC2002
MCM MPC2003 XX XX
Motorola Memory Prefix — Speed (66 = 66 MHz, 60 = 60 MHz,

Part Number

T

50 = 50 MHz)

Full Part Humbers — MPC2002SG66
MPC2003SG66

APC20025G60
'APC2003SG60

MPC20025G50
MPC20035G50

Package (SG = Gold Pad SIMM)

MOTOROLA FAST SRAM
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