29F68

29F68

Dynamic RAM Controller

It 2.;;# h-performance memory controller, replacing many SSI

and MS¥d ouping several unique functions. It provides two
9-bit addre nd o 9-bit counters for row and column address
generation dur bit bank select latch for row and column
address generation d a 2-bit bank select latch for the
two high order address b to select one of the four RAS
and CAS outputs.

The 29F68 is functionally equivalent to 4\ and Motoroia’s
MC74F2968.

¢ High-Performance Memory Controller

* Replaces Many SSI and MSI Devices by Grouping
Several Unique Functions

« Functionally Equivalent to AMD’s Am29868 and Motorola’s
MC74F2968

» Provides Control for 16K, 64K, or 256K Dynamic RAM Systems

* Outputs Directly Drive up to 88 DRAMs

* Highest Order Two Address Blis Select One of Four Banks of RAMs

¢ Chip Select for Easy Expansion

* Provides Memory Scrubbing Refresh Function

Ordering Code: See Section 5
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29F68

“

Input Loading/Fan-Out: See Section 3 for U.L. definitions

29F(U.L.)
Pin Names Description HIGH/LOW
ACqy-ACy Column Address 0.5/0.375
ARy-ARg Row Address 0.5/0.375
Qo-Qg Address Output 25/12.5
MCp,MC; Memory Cycle 0.5/0.375
CS Chip Select Input 0.5/0.375
MSEL Memory Select Input 0.5/0.375
LE Latch Enable Input 0.5/0.375
SELq,SEL, Select Inputs 0.5/0.375
RASI Row Address Strobe In 0.5/0.375
CASI Column Address Strobe In 0.5/0.375
RAS-RAS, Row Address Strobe Output 25/12.5
CAS,-CAS, Column Address Strobe Output 25/12.5
OE Output Enable 0.5/0.375

Functional Description

The 29F68 is designed to be used with 16K, 64K or
256K dynamic RAMs. The two 9-bit address latches
are used to store row and column addresses
provided by the /O processor while the 2-bit latch
is used to select one each of the four RAS and
CAS outputs.

Mode Control Function Table

In the refresh mode, two counters cycle through
the refresh address. Only the row address is used
for normal ‘RAS-only’ refreshing or refresh without
scrubbing, generating up to 512 addresses to
refresh 512-cycle-refresh dynamic RAM. The
column counter is used only for refresh with
scrubbing. In this mode all RAS outputs are
generated with only one CAS output.

MC, |MC, | Operating Mode
0 0 Refresh without Scrubbing—Refresh cycies are performed with only the Row Counter being
used to generate addresses. In this mode, all four RAS; outputs are active while the four CAS;
signals are kept HIGH.
0] 1 Refresh with Scrubbing/initialize—During this mode, refresh cycles are done with both the

with a known data pattern.

Row and Column counters generating the addresses. MSEL is used to select between the
Row and Column counter. Ali four RAS; go active in response to RASI, while only one CAS,
output goes LOW in response to CASI. The Bank Counter keeps track of which CAS, output
will go active. This mode is also used on system power-up so that the memory can be written

1 0 Read/Wrlte—This mode is used to perform Read/Write cycles. Both the Row and Column

addresses are latched and muitiplexed to the address output lines using MSEL; SEL, and
SEL, are decoded to determine which RAS, and CAS; will be active.

1 1 Clear Refresh Counter—This mode will clear the three refresh counters (Row, Column, and

wake-up cycles may be performed.

Bank) on the HIGH-to-LOW transition of RASI, putting them at the start of the refresh
sequence. In this mode, all four RAS; are driven LOW upon receipt of RAS! so that DRAM




Block Diagram
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29F68

Address Output Function Table

CS [MC, |MC, | MSEL | Mode MUX Output
0 0 X Refresh without Scrubbing Row Counter Address
0 1 ! Refresh with Scrubbing Column Counter Address
0 0 Row Counter Address
1 0 1 Read/Write Column Address Latch
0 Row Address Latch
1 1 X Clear Refresh Counter Zero
0 0 X Refresh without Scrubbing Row Counter Address
o | 1 ! _| Refresh with Scrubbing Column Counter Address
1 0 Row Counter Address
1 0 X Read/Write Zero
1 1 X Clear Refresh Counter Zero
RAS Output Function Table
RASI | €S [MC, |MC,| SEL, | SEL, Mode | RAS, | RAS, | RAS,
0 X X X X X X 1 1 1
0 0 X X Refresh without Scrubbing 0 0 0 0
0 1 X X Refresh with Scrubbing 0 0 0 0
0 0 0 1 1
0 1 0 0 ! Read/Write ! 0 !
1 1 0 1 1 0
1 1 1 1 1
1 1 X X Clear Refresh Counter 0 0 0 0
0 0 Refresh without Scrubbing 0 0 0 0
0 1 Refresh with Scrubbing 0 0 0 0
! 1 0 X X Read/Write 1 1 1
1 1 Clear Refresh Counter 0 o 0 0
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29F68

CAS Output Function Table

cAsi | TS | mc, | Mc, |CNTR, |CNTR, | SEL, | sEL, | CAS, | CAS, | CAS, | CAS;
0 0 X X X X 1 1 1 1
0 0 0 1 1 1
0 1 1 0 1 1
0 ! 1 0 X X 1 1 0 1
1 1 1 1 1 0
0 0 0 0 1 1 1
0 1 1 0 1 1
1 0 X X 1 0 1 1 0 1
1 1 1 1 1 1 0
1 1 X X X X 1 1 1 1
0 0 X X X X 1 1 1 1
0 0 0 1 1 1
0 1 1 0 1 1
1 0 ! 1 0 X X 1 1 0 1
1 1 1 1 1 0
1 0
p - X X X X 1 1 1 1
0 X X X X X X X 1 1 1 1

DC Characteristics over Operating Temperature Range (unless otherwise specified)

Symbol

Parameter

29F

Min

Typ Max

Units

Conditions

leo

Power Supply Current

mA

VCC = Max
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29F68

AC Characteristics: See Section 3 for waveforms and load configurations

Mititary Commercial
29F 20F 20F
TA =+ 2500 TA! VCC = TA’ VCC =
Symbol Parameter Vec= +50V Mil Com Units
C_=50pF C_=50pF C_=50pF
Min Typ Max | Min Max Min Max
teLH Propagation Delay 11.0 ns
tPHL An to Qn 11.0
teLH Propagation Delay 9.0 ns
tPHL RASI to RAS| 9.0
L Propagation Delay 9.0 ns
teme CASI to CAS; 9.0
teLm Propagation Delay 9.0 ns
tPHL MSEL to Q 9.0
tpLH Propagation Delay 12.0 ns
tPHL MC| to Q 12.0
teLH Propagation Delay 12.0 ns
tenL LE to RAS; 12.0
teLH Propagation Delay 12.0 ns
tPHL LE to CASi 12.0
teLH Propagation Delay 9.0 ns
tPHL MC| to RAS| 9.0
tpLH Propagation Delay 9.0 ns
tenL MC| to CAS, 9.0
teLn Propagation Deiay 11.0 ns
tPHL LE to Qn 1.0
touz Output Enable Time 5.0 ns
tp z OE to Q,, RAS, or CA5, 5.0
trzH Output Disable Time 10.0 ns
tpz OE to Q,, RAS, or CAS; 10.0
tu(H) RAS, or CAS; Pulse Width ns
(L) HIGH or LOW
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AC Characteristics (Cont’d)

29F68

Military Commercial
29F 29F 29F
TA =+ 25°C TA! VCC = TA’ VCC =
Symbol Parameter Veg=+50V Mil Com Units
CL=5OpF CL=50pF CL=50pF
Min Typ Max | Min Max Min Max
toHL Skew Q,, to RAS;
tDLH MC = 10 ns
tDHL Skew Qn to RAS|
toLn MC =00, 01 ns
tonL Skew Q, to RAS,
toun ns
tDHL Skew Qn to C_A-gi
towm ns
AC Characteristics: See Section 3 for waveforms and load configurations
Military Commercial
29F 29F 29F
TA =+ 2500 TA! Vcc= TAY Vcc =
Symbol Parameter Vee= +50V Mil Com Units
CL=500 pF CL=500 pF CL=500 pF
Min Typ Max | Min Max Min Max
tpLH Propagation Delay 14.0 ns
tpnL A, to Q, 14.0
tpLH Propagation Delay 12.0 ns
tPHL RASI to RASi 12.0
teLH Propagation Delay 12.0 ns
tpHL CASI to CAS; 12.0
teLH Propagation Delay 12.0 ns
tonL MSEL to Q 12.0
teLH Propagation Delay 15.0 ns
tehL MC,; to Q 15.0
tpLH Propagation Delay 15.0 ns
tpHL LE to RAS; 15.0
tpLH Propagation Delay 15.0 ns
tpHL LE to CAS, 15.0
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29F68

AC Characteristics (Cont'd)

Military Commercial
29F 29F 29F
TA= +25°C TA! Vcc= TA! Vcc=
Symbol Parameter Veg= +5.0V Mil Com Units
CL=500pF CL=500pF CL=500pF
Min Typ Max | Min Max Min Max
teLn Propagation Delay 12.0 ns
tPHL MC| to RAS‘ 12.0
tpLH Propagation Delay 12.0 n
tphL MC; to CAS, 12.0 s
teLH Propagation Delay 14.0
tonL LE to Q,, 14.0 ns
tpuz QOutput Disable Time
tpLz OF to Q,, RAS, or CAS, ns
tpzn Output Enable Time 13.0 n
tpzt OF to Q,, RAS; or CAS, 13.0 s
tu(H) RAS; or CAS; Pulse Width
t(L) HIGH or LOW ns
tDHL Skew Qn to RA§|
tDLH MC = 10 ns
tDHL Skew Qn to RAS| ns
tDLH MC = 00, 01
tore Skew Q,, to RAS, ns
toLn
tonL Skew Q, to CAS; ns
toLn
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AC Operating Requirements: See Section 3 for waveforms

29F68

Military Commercial
29F 29F 29F
TA = +25°C TA! VCC= TA! Vcc=

Min Typ Max | Min Max | Min Max
ts(H) Setup Time, HIGH or LOW 5.0 ns
te(L) A, to LE 5.0
th(H) Hold Time, HIGH or LOW 5.0 ns
thil) A, to LE 5.0
ts(H) Setup Time, HIGH or LOW 10.0 ns
te(L) MC; to RAS; 10.0
th(H) Hold Time, HIGH or LOW 100 ns
th(L) MC; to RAS; 10.0
tg(H) Setup Time, HIGH or LOW 5.0 ns
t4(L) SEL to LE 5.0
th(H) Hold Time, HIGH or LOW 5.0 ns
tn(L) SEL to LE 5.0
ts(H) Setup Time, HIGH or LOW ns
t5(L) TS 1o MC;
th(H) Hold Time, HIGH or LOW

L)

@—to CASl

ns
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29F68

Fig. 68-a Dynamic Memory Controller Timing
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29F68

Memory Cycle Timing

Fig. 68-b Specifications Applicable to Memory Cycle Timing
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29F68

Refresh Cycle Timing

Fig. 68-d Specifications Applicable to Refresh Cycle Timing
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29F68

Fig. 68-f
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