MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

256KB and 512KB BurstRAM™
Secondary Cache Module for
Pentium™

The MCM72CB325G and MCM72CB64SG are de:signed to provide a burst-
able, high performance, 256K/512K L2 cache for the Pentium microprocessor.
The modules are configured as 32K x 72 and 64K x 72 bits ina 160 pin card edge
memory module. The module uses four of Mctorola’'s MCM67C518 or
MCM67C618 BiCMOS BurstRAMs.

Bursts can be initiated with either address status prucessor (ADSP) or address
status controller (ADSC). Subsequent burst addresse:s are generated internal to
the BurstRAM by the burst advance (ADV) input 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 nyte write control.

The cache family is designed to interface with popt lar Pentium cache control-
lers with on board tag.

PDO — PD2 are reserved for density and speed id:ntification.

» Pentium-—style Burst Counter on Board

« 160 Pin Card Edge Module

« Single 5V + 5% Power Supply

s All Inputs and Jutputs are TTL Compatible

« Three State Outputs

« Byte Parity

s Byte Write Capability

+ Fast Module Clock Rates: 66 MHz, 80 MHz, 10C MHz

» Decoupling Capacitors for each Fast Static RAM

¢ High Quality Multi-Layer FR4 PWB With Separate Power and Ground Planes

« 1/Os are 3.3 V Compatible

e Burndy Connector, Part Number: CELP2X80SC.3248

BurstRAM is a trademark of Motorola.
Pentium is a trademark of Inte! Corp.
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PIN ASSIGNMENT vgs | 81 1] vss
160-LEAD CARD EDGE MODULE 30635 g § 3062_
TOP VIEW oot (s 4| o
Voes | 85 5| Vood*
DQ59 | 86 6 | DQsB
DQs7 | 87 7 | DQs6
Vgg | 88 8| Vgg
DQPT7 | 89 9 | DQP6
DOss | 90 10 | DQSs4
Das3 | 91 1 | pas2
DQas1 | 92 12 | DQ50
Vgs | 93 13 | Vs
DQ49 | 94 14 | DQ48
DQ47 | 95 15 | DQ46
DQ4s | 96 16 | DQ44
DQ43 | 97 17 | DQ42
Vg | 98 18 | Vgg
DQ41 | 99 19 | oQeo
DQPs | 100 20 | DQP4
DQ39 | 101 21 | oass
DQ37 | 102 22 | DQ36
PD2 PD1 PDO Size Module . 0033 | 105 25 | DQ32
101
Vss | Vss | NC | 256KB | 72CB3zsG o i ) Dax
Vss | Vss | Vss |512kB [ 72cBeasa ¢ ol B e
vgs | 10 0 | Vsg
Dar3 | 1 31 | DQP2
DQ23 | 112 32 | DQ22
pa21 | 113 33 | D20
Vees | 114 34 | Vees*
pQig | 115 35 | DQIB
Vss | 116 36 | Vg
Dy | 117 37 | bQts
vees | 118 38 | vges
DQ15 | 119 39 | DQ14
DQ13 | 120 40 | DQ12
Vgs | 121 41 | Vgg
D@1 | 122 42 | DQ10
vees | 123 43| vees*
0Q9 | 124 44 | DQB
PIN NAMES DQP1 | 125 45 | baPo
Vegs | 126 3
AB-A1B ... ..., Address Inputs el :g g%
KO, K1 ..o Clock DOs | 128 48 | poa
WO-W7 ... ... Byte Write Da3 | 129 49 | D@2
EOET ....... oo Module Enabie bat | 130 50| bao
GO,G1................ Module Output Enable \gg }g; g; ng
DQO-DQB3.. ....... Cache Data Input/Output a8 | 133 53 | Aga
DQPO - DQP7 ... Data Parity Input/Output A5B | 134 54 | AsA
ADSCO, ADSC? ...... Controlier Address Staius ABB | 135 55 | AGA
ADSPO, ADSP1 :..... Processor Address Status VM :gg :g Ca
ADVO,ADVT.. ................ Burst Advance ﬁsg 138 P Msg
PDO-PD2 ... ... .... Presence Detect Al | 139 59 | A1z
VeeS oo +5 V Power Supply A13 ] 140 60 | A14
VB «ooiit e .... Ground At5 | 141 611 A6
Al7 | 142 62 | Atg™
Vgg | 143 Vss
A19 | 144 64 | PDO
PO1 | 145 65 | PD2
Ko | 146 66 | Ki
K2 | 147 67 | K3*
veg | 148 e Vs
WErf o o | wEs
WES | 150 70 | WE4
WES | 151 7 | WE2
WET | 152 72 | WEO
vgs | 153 73 | Vsg
ADSC1 | 154 74 | ADSGO
_ET] 15 75 E0
ADV1 | 156 76 | ADVD
Gi{ 157 77| GO
*No Connect for MCM72CB32/MCM72CB64 Vegs | 158 78 | Vgod
** No Connect for MCM72CB32 ADSPT | 159 79 | ADSFD
Vgs 160 80 | Vgg
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64K x 72 BurstRAM MEMORY MODULE BLOCK DIAGRAM

MCMG67C618
AT - A18 el A4- A5 Wle—— w
AGA - AR =L AD-A3 .
AGSF ADSF  DQU-DQ7 fwm————gmam QO - DO7
ADSCO ADSC DQ8 [@—— DAPO
ADVO ADV uw ‘—8 Wi
X0 K DQY - D016 eyl DQS - DQ15
G0 G DQ17 j#————— DQP1
£0 E
NCN67C518
Ad - A5 We— W
| 70— A3 R
ADSP  DOO- DQ7 [e—————y&—s= D016 - DQ23
ADSC DQ§ fj——————— DOP2
K DQY - DQ16 eyl DQ24 - DO3
G DQ17 j¢————— = DQP3
.
MCMG67Cs18
A4 - A5 We————— W
A3B - AGB =yl A0- A3 .
ADSPT ADSF  DQD-DQ7 pe—————eyms= Q32 - DO3Y
ADSCT ADSC DQ8 j#———— > DQP4
ADVT ADV uw --—s W5
K K 0QS - DO16 eenmmagomm D040 - DQ47
Gl G DQ17 f4——— DQP5
(=] E
MCME7CE8
Ad-ATS We—— W
—| 70— A3 g
ADSF  DQO- DQ7 [mmylompm D048 - DOS5
ADSC Q8 fe————— pOPS
ADV uw 3 wr
K D09 - Q16 L DQS56 - DAB3
G DQ17 = DQP?
E
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32K x 72 BurstRAM MEMORY MODULE BLOCK DIAGRAM

A18 NC MCMe7C518
AT - A7 eyl M-Al4 [ Wwo
ATA - AGA =gl AO- A3
ADSPO ADSP  DQD-DQ7 [l 100 - DQ7
ADSCo ADSC DQ8 [#—————— DQPO
ADVO ADV ow Wi
Ko K DQY - DQ16 [mmmmemey e D - DOI5
Go G DQ17 [———————— DQP1
E0 E
MCM67C518
Ad- Al w W2
bl A0 - A3
ADSF  DQO - DO7 [mmmeyloma= Q16 - DQ23
—» ADSC DQ8 [+——— DQP2
ADV W w3
K DQS - DQ16 [yt D024 - DQ31
- G DQ17 f———» DQP3
~ E
MCM67C518
A4-Al4 W Wa
A3B - AGB =l A0-A3
ADSPT ADSP DO - DQ7 [y 332 - DO39
ADSCT ADSC DQB ———————» DQP4
ADVT ADV uw W5
K K D9 - DQ1G [ty DQ0 - DO
Gl G DQ17 j#————» DQPS
El E
MCM67C518
A4~ A4 ™ We
-l AQ - A3
—— > ADSF DD - DO7 [t /048 - DQS55
-~ ADSC DQ8 [————— DQP6
~») ADV ow w7
-l k 0QY - DQ1G [smmmm——yl—sm D56 - DAGI
- G DQ17 [ 4————— DQP7
- E
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MCM67C618 BLOCK DIAGRAM (See Note)

DV BURST LOGIC
INTERNAL
ADDRESS
ya
K 7
16 64K x 18
MEMORY
ARRAY
ADSC
ADSP ——4
~
ADDRESS
A0 - A15
REGISTER 18/' !II, g//
~

=k

0QO - D28 = T

DQ9 - DQ17 -

NOTE:

WRITE g
REGISTER :1 \ DATA-IN
} REGISTERS

mi

A4
L DATA-OUT
I >[J ENABLE b
REGISTER o o} [ FECITERS

’ B
ouTPUT
G

BUFFER
9,

9,

All registers are positive—edge triggered. The ADSC or ADSP signals control the duration of the burst and the start of the
next burst. When ADSP is sampled low, any ongoing burst is interrupted and a read (independent of W and ADSC) is per-
formed using the new external address. Alterr:atively, an ADSP—initiated two cycle WRITE can be performed by asserting
ADSP and a valid address on the first cycle, then negating both ADSP and ADSC and asserting LW and/or UW with valid
data on the second cycle (see Single Write Cycle in WRITE CYCLES timing diagram).

When ADSC is sampled low (and ADSP is sampled high), any ongoing burst is interrupted and a read or write (dependent
on W) is performed using the new external address. Chip enable (E) is sampled only when a new base address is loaded.
After the first cycle of the burst, ADV controls subsequent burst cycles. When ADV is sampled low, the internal address
is advanced prior to the operation. When ADV is sampled high, the internal address is not advanced, thus inserting a wait
state into the burst sequence accesses. Upor completion of a burst, the address will wrap around to its initial state. See

BURST SEQUENCE TABLE. Write refers to sither or both byte write enables (LW, UW).

BURST SEQUENCE TABLE (See Note)

External Addre:s A15 - A2
1st Burst Address A15 - A2
2nd Burst Addrass Al15 - A2
3rd Burst Addruss A15 - A2

AD
A0
A0
A0

AL B

NOTE: The bur;t wraps around to its initial state upon completion

MCM72CB32«sMCM72CB64 MOTOROLA FAST SRAM
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SYNCHRONOUS TRUTH TABLE (See Notes 1, 2, and 3)

E ADSP ADSC ADV | UWorlW | K Address Used Operation

H L X X X L-H N/A Deselected

H X L X X L-H N/A Deselected

L L X X X L-H External Address Read Cycle, 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. All inputs except G must meet setup and hold times for the low—tc -high transition of clock (K).
3. Wait states are inserted by suspending burst.

ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2)

Operation G /O Status
Read L Data Out
Read H High~-2
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 berore the input data
required setup time and held high through the input data hold time

ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vgg : 0 V)

Rating Symbol Value Unit
Power Supply Voltage Vee -05tc+7.0 A
Voltage Relative to Vgg for Amy Vin: Vout | ~0.5to Vi + 0.5 A
Pin Except Ve
QOutput Current (per I/O) lout +30) mA
Power Dissipation Pp 6.4 w
Temperature Under Bias Thias —10tc +85 °C
Operating Temperature Ta Oto - 70 °C
Storage Temperature Tstg ~5510 » 125 °C

NOTE: Permanent device damage may occur it ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommenied 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 avoid
application of any voltage higher than manxi-
mum rated voltages to this high-impedance
circuit.

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
(Vo =5.0 V5%, Tp =010+ 70°C, Unless Otherwise Noted)

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

Parameter Symbol Min Max Unit
Supply Voltage (Operating Voltage Range) vee 475 5.25 Vv
Input High Voltage ViH 2.2 Voo + 0.3 v
input Low Voltage ViL -05* 0.8 Vv

*V|L {min) =-0.5 V dc; V| (min) = — 2.0 V ac (pulse width < 20.0 ns) for | < 20.0 mA.
"*V|H {max) = Vg + 0.3 V dc; V|H (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 Vo) likg(1) — +1.0 BA
Output Leakage Current (G = V|) lkg(O) — +1.0 pA
AC Supply Current (G = V|, € = V||, lout = 0 mA, All Inputs = V) or V|, IccA66 — 1100 mA
Vi =0.0Vand V|4 23.0V, Cycle Time 2 tkHkH min) lccaso 1160
lccat00 1240
AC Standby Current (E = V|1, loyt = 0 mA, All Inputs = V;,_and ViH, IsB1 — 300 mA
ViL=0.0 Vand V|§ 23.0 V, Cycle Time > txHkH min)
Output Low Voltage (Ig|_ = + 8.0 mA) VoL — 04 \
Output High Voltage (IoH = —- 4.0 mA) VOH 24 3.3 \%

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

CAPACITANCE (1 = 1.0 MHz, dV = 3.0 V, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)

Parameter Symbol Max Unit
Input Capacitance (A7 - A18) Cin 20 pF
Input Capacitance (A3 - A6, ADSPx, ADSCx, ADVx, Kx, GX, Ex, Wx) Cin 10 pF
Input/Qutput Capacitance (DQO - DQB3, DQPO - DQP7) Ciio 8 pF
MCM72CB32«MCM72CB64 MOTOROLA FAST SRAM
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(VCcC =5.0V £5%, TA =0 to + 70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ..... ... ... 1.5V Output Timing Reference Level .......................... 1.5V
InputPulse Levels ......... ... ... .......... ... .. 0to 3.0V Outputload ............ See Figure 1A Unless Otherwise Ncted
Input Rise/Fall Time ....... ... .. .......... .. ........ 3ns

READ/WRITE CYCLE TIMING (See Notes 1, 2, and 3)
MCM72CB64SG100 | MCM72CB64SG80 | MCM72CB64SG66

Parameter Symbol Min Max Min Max Min Max Unit | Notes
Cycle Time tKHKH 10 — 125 — 15 — ns
Clock Access Time tKHQV — 6 — 7 — 9 ns 5
Qutput Enable to Output Vaiid tGLav — 5 — 5 -— 6 ns
Clock High to Output Active tKHQX 1 2 — 2 — 2 — ns
Clock High to Qutput Chang: IKHQX2 2 — 2 — 2 — ns
Output Enable to Output Act ve taLax 1 — 1 — 1 — ns
Output Disable to Q High-Z IGHQZ 2 6 2 6 2 6 ns 6
Clock High to Q High-Z. tkHQZ — 6 — [ — 6 ns
Clock High Pulse Width tKHKL 4 — 5 — 6 — ns
Clock Low Pulse Width tKILKH 4 - 5 — 6 — ns
Setup Times: Address | tavkH 25 — 2.5 — 25 — ns 7

Address Status | taApsvKH
Dataln | tpykH

Write | twvkH
Add-ess Advance | tADVVKH

Chip Enable | teykH

Hold Times: Address | tkHAX 0.5 — 0.5 — 0.5 — ns 7

Address Status | tkHADSX
DataIn | 1KHDX
Write | tHWX

Address Advance | tkHADVX
Chip Enable | txrEX

NOTES:
. In setup and hold time W (write) refers to either one or both byt:» write enables [W and UW.
2. Aread cycle is defined by UW and [W high or ADSP low for the setup and hold times. A write cycle is defined by LW or UW low and ADSP
high for the setup and hold times.
All read and write cycle tmings are referenced from K or G.
G is a don't care when UW or [W is sampled low.
Maximum access times are guaranteed for alt possible Pentiun external bus cycles.
Transition is measured + 500 mV from steady -state voltage wit!1 load of Figure 1B. This parameter is sampled rather than 100% tested At
any given voltage and temperature, tkHQz max is less than tk;iqz1 min for a given device and from davice to device.
- Thisis a synchronous device. All addresses must meet the specit-ed setup and hold times for ALL rising edges of K whenever ADSP or ADSC
is low, and the chip is selacted. All ather synchronous inputs must meet the specified setup and hold times for ALL rising edges of K when
the chip is enabled.Chip 2nable must be valid at each rising edje of clock for the device (when ADSP or ADSC is low) to remain enabled.

-

oo AW

~

AC TEST LOADS
+5V

480 Q
OUTPUT

R - 500 250 5pF

OUTPUT——(_]'[
2p= 500

V=15V =
Figure 1A Figure 1B
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APPLICATION EXAMPLE

DATA BUS
DATA < >
ADDRE';S BUS I l
ADDRESS >
3 A ]
| |
m— |
Pentiurm™ ]
' ADDR ' K 0I\DDH DATA |
CLK K CACHE M Ki I
Al PN
CONTROL > ADSC |
LOGIC % MCM67C618FNg i
& ]
: ADV___ ADSP :
W A [
Lo ] MCM720B64SGES |
ACS
CONTROL fe >
512K Byte Burstable, S¢.condary Cache
Using MCM72CB645G66 with a 75 MHz Pentium
Figure 2
ORDERING INFORMATION
{Order by Full Part Number)
72CB32
Motorola Memory Prefx — Speed (66 = 66 MHz, 80 = B0 MHz,
100 = 100 MHz)
Part Number Package (SG = Gold Pad SIMM)
Full Part Nambers — MCM72CB32SG66 v CM72C8325G80 MCM72CB325G100
MCM72CB64SG6E6 MCM72CB64SG80 MCM72CB64SG100
MOTOROLA FAST SRAM MCM72CB32.MCM72CB64
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