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7. DC Parameters

® ® ® ®w 0

7.1 Absolute Maximum Ratings

L

| \ | | | | | -

| Symbol | Parameter | Min | Max | Units | Note | @_
| \ | | | | |

| | | | | | |

|  vDD | Supply voltage | VSS-0.3 | VSS+7.0 | v |1 | 61
| | \ \ | | |

| Vip | Voltage applied to any pin | VSS-0.3 | VDD+0.3 | v |1 |

| \ | \ \ | |

| Ts | Storage temperature | =40 | 125 | deg.C | 1 |

| | | | | | |

NOTE:

(1)  These are stress ratings only. Excceding the absclute maximum ratings may pernanantly
damage the device. Operating the device at absolute maximum ratings for extended periods may
affect device reliability.,

momom W

7.2 DC Operating Conditions

LY

(!\.

| | | I | | | | "
| Symbol | Parameter | Min | Typ | Max | Units | Note |
| | | | | I | |
| | | | | | | I :
| VDD | Supply voltage | 4.75 1 5.00 | 5.25 | Vv | 1 | @
| | | | | | | \
|  Vihe | IC input HIGH voltage | 3.5 | | VDD | v | 2.2 ]
| [ | | | | | \ e
| Vile | IC input LOW voltage I 0.0 | | 0.8 | v | 1,2 | ‘
| [ | I | | | \
| Ta | Ambient operating | 0 | | 70 | deg.C |
[ | temperature | | | I | I 6
l | | | I I | |
&
NOTES:
(1)  Veltages measured with respect to VSS. 6;
(2) IC - CMOS compatible inputs.
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W
DC Parameters
0 5
: 7.3 DC Characteristics
1 KEY
Mes - Values measured from a sample MEMC.
Nom - Nominal values derived from analogue simulations.
]
| | | | | | |
' | Symbol | Parameter | Mes | Nom | Units | Note |
| I | | | | |
_ I | | | | | |
Ll | IDD | Supply current | | | mA | |
| | | | | | |
| 1Isc]| | Output short circuit current | >25 | | mA | 1 |
| I | | | | |
Q | IIlul | D.C. latch-up current | 300 | | mA | 2 I !
| | | I | | | :
| |Iinc| | IC input leakage current | | 10 | udA | | :
o | | I | | | | '
7 | Vohc | OC output HIGH voltage | | 4.2 | v | 3.6 | :
| | | | | | |
i | Volec | OC output LOW voltage | | 0.3 | A | 3,7 |
= | | | | | | |
| Voht | OT output HIGH voltage | [ 3.7 1 v | 4,8 |
- | | | | | | i
L | Volt | OT output LOW voltage | 1 0.4 1 VvV | 4,9 |
| | | | | | I
B | Vihet | IC input HIGH voltage | | 2.8 | \ | 5 |
9 | | threshold | | | | |
| | | I | | |
| Vilet | IC input LOW voltage | | 2.0 | \'% | 5 |
3 | | threshold | | | | |
| I | | I | I
- | Cin | Input capacitance | 5 | | pF | |
i | I | | I | |
NOTES:
(1) Not more than one output should be shorted to either rail at any time, and for no longer
than 1 sccond.

(2) This value represents the D.C. current that the input/output pins can tolerate before the
chip latches up.

(3) OC - CMOS compatible outputs.
(4) OT - TTL compatible outputs.
(5) IC - CMOS compatible inputs.
(6) Output current = 3mA

(7) Output current = -3mA

(8) Output current = 10mA

(9) Output current = -10mA
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8. AC Parameters

46

TEST CONDITIONS

The AC timing diagrams presented in this section assume that the outputs of MEMC have been
loaded with the capacitive loads shown in the ‘Test Load’ column of Table 3: these loads have
been chosen as typical of the type of system in which MEMC will be employed.

The output pads of MEMC arc CMOS drivers which exhibit a propagation delay that increases
lincarly with the increase in load capacitance. An ‘Output derating’ figure is given for each
output pad, showing thc approximate increase in load capacitance necessary to increase the

output time by one nanosecond.

| I I

| Output | Test Load | Output derating | Note
| Signal | (pF) [ (pF/ns) |
[ I I [
| I I I
| PH1 | 15 | 5 |1
| | | |
| PH2 | 15 | 5 R §
| [ | |
| DBE | 20 | 5 |
| | | |
| ABORT | 10 | S

| I I I
| IORQ | 10 | 5 I
| | | |
| REF8M | 20 | 5 |
| | I |
| RA[0:9]) | 250 | 8 |
| I | I
| RAS | 250 | 8 I
I | | I
| CAS[0:3] | 60 | 8

| I | |
|  ROMCS | 40 | 5 |
| | I |
| VIDW | 10 | 5 |
I I I |
|  VIDAK | 10 | 5 |
I | | [
|  SNDAK | 10 | 5 I
I I I |
|  SIRQ | 10 | 5 |
I | | I

I
I
I
|
[
|
|
|
I
I
I
I
!
|
I
|
[
I
|
|
|
I
!
[
I
|
I
I
|
|
I
I
I

(1) To maintain PH1/PH2 non-overlap, the capacitive load on PH1 and PH2

should not exceed 25pF.

Table 3: AC test loads
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AC Parameters

KEY TO TIMING TABLES

Sym - Symbol used in the timing diagrams.

Mes - Times measured in a sample ARM/MEMC/VIDC/IOC system
running at 8MHz.

Nom - Nominal times.

Lim - Times required to meet ARM/MEMC/VIDC/IOC system specifications.
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Chapter 8

8.1 Input Clock

[ I |
CK2aM | [ I
I | I
[€=mmmmmmm Bl e > < £2 —mmm e >|
8.2 Processor Signals
/
// I I
PH2 | /7 |
| // |
I |
=>|  |<- t3 ->]  |<- t4
e ] /7 |
VA // [ \/
A[0:25) VAN // | /N
\ fod I
->|  |<- t5 =>| I<- té
1 s l__I
_ N/ /7 I N/
R/W AT r/ I /N
1 // |
->| <= t7 ->|  |<- t8
I /Y [
— N ’/ [ \/
B/W AN 1/ AN
t /7 [
->|  |<- t9 ->| <= tl0
I / |
N/ b [ N
SPVMD N /Y [ /\__
| // I
[€==== 1l -—=>| |<- t12 |
[ | [
\/ [ \/ i
MREQ I\ I /\__ |
| l
[€==== t13 ———>| |<- t14 [
| [ |
\/ [ \/ [
SEQ e I /\__ |
| l
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AC Parameters
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SPVMD

eriod of an access to a protected area of memory

Transitions on SPVMD should normally occur only while PH2 is HIGH. If

M

ges during the PH2 LOW p

(including protected Logical pages)

chan

~ ®& o ® 7

the access may not be allowed or aborted as expected.
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Chapter 8

(%

8.3 Processor Controls

("

PH1

<= 18§ -

|
® ™

PH2

B

DBE
[VAVAVAN |_/\N/\
| | |

|<=== £21 -->| |<- €22
_ | |
\/ L7
ABORT i IN_

m m ®

L S

I
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AC Parameters

&

v

| | | | | | |
| Sym | Parameter | Mes | Nom | Lim | Units | Note |
g L f | | | E | !
I | | | | | | |
| t15 | PH2 to PH1 non-overlap | 91 10 |> 0 | ns | 1
r i r [ | | [ | |
’ | tl6é | PH1 to PH2 non-overlap | 9 ] 10 |> 0 | ns | I
| | | | | | | |
_"’ | £t17 | PH2 LOW period | 196 | 187 | | ns | 2 |
| I | | | | | |
| t18 | PH2 HIGH period | 54 | 62 | | ns | 2
| | | I | | | |
:9 | tl9 | PH2 LOW to DBE valid | 51 0 | | ns | | s
| | I | | | | \
|] £t20 | PH2 LOW to DBE invalid | 51 0 | | ns | I :
; | | | | | | | \ ;
‘9 | €21 | ABORT to PH2 setup | | 80 |> 35 | ns | 3 \ ]
| | | | | | | \
| £t22 | ABORT to PH2 hold | | 10 |> 0 | ns | 3 |
3 | | | [ l \ | !
’ NOTES:

(1) The ARM processor clocks must never overlap.

(2) Most processor cycles take 250ns, with PH2 LOW for 187ns and HIGH for 62ns. The
following exceptions apply:

-

- Processor internal cycles take 125nS.
- DRAM and nibble-mode ROM S-cycle memory accesses take 125ns.
- ROM read operation cycle time is selectable, and may take 250ns, 375ns or 500ns.

. J

- The processor clocks are suspended during I/O cycles, with PH2 being held HIGH
until the end of the I/O cycle.

- PH2 may be held LOW during DMA and refresh operations.

(3) The ABORT setup and hold limits for the ARM processor were measured for a sample
ARM. A factor of two should be allowed for process variations.

d¢d W

& VU

¢

~——
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Chapter 8

"8.4 Processor accessing Dynamic RAM

8.4.1 Processor - Dynamic RAM read cycles

{
| Non—sequential access | Sequential access |
| l_—_—l !_—_l
PH2 [ l I I l_ ‘
| | I
[€==mmmme e £23 —mmmmm o >I<= £24 ->|<- £25 ->|<- t25 => i
_ — | I
WE I / N/ I\
(See | _ v \/ I I A\_
Note) | ] l [
| | I E
| / i I

SEQ _ / [ b
| I G
| €=== £27 —=2] t28 ->| | %=

| | I
| \| lo1/ B
RAS | \ l_/__
I I |
| |<=t29->| [<- t30 |
N | | €
I \/ Row \/ Column 1 NN/ Column 2 \N/\N/N/

RA[0:3]__|_ /\ /\ INTN INININ €
| I | [ [
| | I<e34>|<- t35 =->| |<t34>|<- t35 =>1 |
| I | | | |
| [<== £31 —=>|<-t32->|<-- t33 —>|<-t32->| | é

| | | | 1

. [ \ 1/ \ VA

CAs[]) | \ / \ / |

(read) I | 6
| I_

RAM | / \ / | \_,_

Data OQut | \ / \ |_/ 1
| i | ]
| === 36 —————o >| |

1 | I
1M\ / I -

ROMCs |\ / EoAg
[ I

NOTE: WE is obtained by passing DBE through an external lnverter €
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Chapter 8

8.4.2 Processor - Dynamic RAM write cycles

® ® m

LI O

| Non-sequential access | Sequential access |
T 1 \ | |
PH2 I I | I [
1 . [ | S
S 2% R >[<= £24 ->|<- £25 ->|<- t26 ->| o
e N I i
WE I\ /\ | i
(See I /N I/ b
Note) | | | 6
= | |
| i I\ | A
SEQ | / I\ I €
\ |
[<-== t27 -->| £28 ->| <=
o | Lo .
s [ \ 1/
RAS | \ e
| 1 | ,
| |<-£29->| |<- £30 | €
e oA 1 i I
I N/ Row \/ Column 1 \N/\/ Column 2 \NN/IN/ .
RA[0:9]__|__/\ A A INAA @
| | | | | (.
| | |<= t40 ->|<t41>| <= t40 =->[<t41>] |
| | | | | Gi?
| | <==== £37 ---->|<-t38->|<-- t£39 ->|<~-t38->|
1 | | | I _
| i |/ % |/ :
CAS[] I % / \ / él
(write) | |
I I
RAM | / \ / ol i
Data in | A / \ /| @
I |
->| |<= t42 |
I 1 | @
I / I\
ROMCS __ |_ / I\
I |

LY

NOTE: WE is obtained by passing DBE through an external inverter.

L
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AC Paramctery
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Chapter 8

8.5 Processor accessing ROM

®m ®m ® ®

8.5.1 Non-sequential ROM access

|
™

! | !
PH2 | P | | =
| 7 | |
! 1 [ =
R ——— B4 com s R €44 ————>|
| : |
<= t45 —->| | |<-£d2->| @
o | | | |
| v | | |/
ROMCS ___| \ ! | 1/ -
| i { [

)

8.5.2 Sequential ROM access (only with 200ns/60ns nibble-mode ROMs)

L)

| Non-sequential | Sequential | Non-ROM ET
| access | access | access
| | | | | .
PH2 | | | | | 6
| | | | |
E4f —==—mu= >[<=£47->|<-td48->|<-t49->|
| | J -
| F__ |
| / [N |
SEQ | / | \ [ @‘
| | )
->| | <= t45 |<== td42 ==>|
| | I o
N | |/ -
ROMCs | \ | 1/__
| |
@ .
-
-
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AC Parameters

| | | | | |

| Sym | Parameter | Mes | Nom | Lim | Units | Note

| | | | | | |

\ | | | | | |

| £42 | ROMCS disable time | 5 | 0 | | ns

| | | ; | | | \

| £43 | 200ns ROM read:PH2 LOW | 196 | 187 | | ns | 1

| | 325ns ROM read:PH2 LOW | 320 | 312 | | ns | 1

| | 450ns ROM read:PH2 LOW | 445 | 437 | | ns | 1

| | | | | | |

| t44 | All RCM reads: PH2 HIGH | 54 | 62 | | ns

| | | | | I |

| £t45 | ROMCS enable time | 5 | 0 | | ns

| | | | \ | |

| td46 | 200/60ns ROM N-cycle:PH2 LOW | 196 | 187 [ | ns |

| | | | | | |

| €47 | 200/60ns ROM N-cycle:PH2 HIGH| 54 | 62 | | ns |

| | | | | | |

| td48 | 200/60ns ROM S-cycle:PH2 LOW | 71 | 62 | | ns |

| | I | | | [

| £t49 | 200/60ns ROM S-cycle:PH2 HIGH| 54 | 62 | | ns

| | | \ | | |
NOTE:

(1

The basic ROM access time is sclectable as 200ns, 325ns or 450ns. PH2 is held LOW to
extend the processor cycle, resulting in processor cycle times of 250ns, 375ns and 500ns
respectively.
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Chapter 8

8.6 Processor accessing MEMC Internal Blocks

This timing diagram applics when the processor is wriling Lo:

®m ® ® ™

(1) Logical to Physical Address Translator
(i) DMA Address Generators
(iii) MEMC Control Register

1)

PH2

m m®m @

m

™

A[0:25] /\__

m

ROMCS

m

®

SIRQ

BB I L UL L U

.

m M
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AC Parameters

| | | | | | |
| Sym | Parameter | Mes | Nom | Lim | Units | Note |
| | | | | | | |
| | | | | | | I
| €3 | A[0:25] Address setup | (5 1| 0 | | ns | |
| | | | | | | |
| t4 | A[0:25] Address hold | 27 | 0 | | ns | |
| I _ | | | | | I
| £5 | R/W setup | 0 | 0 | | ns | |
| I _ | | | | | |
| té | R/W hold | 33 | 0 | | ns | |
| | — | | | I | |
| t42 | ROMCS disable time | 5 | 0 | | ns | |
I | (write cycle) | I | I | |
| | | | | | | |
| £t50 | MEMC write: PH? LOW | 196 | 187 | | ns | |
| ! | | | | | |
| £51 | MEMC write: PH2 HIGH | 54 | 62 | | ns | |
| | | | | | I I
| €52 | SIRQ enable/disable time | | 150 | | ns | 1

| | I | | | | |

NOTE:

(1)  The SIRQ interrupt is affected under the following circumstances:

= The SIRQ linc is driven HIGH when the DMA Address Generator ‘Sstart’ register
is programmed.

- The SIRQ line is driven LOW when the DMA Address Generator ‘Sptr’ register is
programmed,
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Chapter 8

" ®m M N

8.7 Processor accessing the Video Controller

This timing diagram applics when the processor performs a writec operation to the Video
Controller arca of the memory map.

m ®m

| I I
PH2 I | | —
i I l -
| €==—mmmm e £33 - > L t54 —--->)|
| | |
=->1 <= &5 =->| |<- t6 |
I__ 1 1 I 6
B /] I\ |
R/W [/ [ [ \ I =
| | | v
->| |<- t3 =>| |<- t4 |
I_1 | \ _
N/ I \/ | ;
A[(0:25] /\_ | [ % [ G
| I
->] <= t42 |
1 | | (C
g I / I\
ROMCS I/ AL
w | -
S £S5 —=—mm— e >|<==== t56 -=->| | .
I | | [
| \ |/ | =
VIDW [ N |/ | E
| |
L
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AC Paramcters
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Chapter 8
8.8. Direct Memory Access (DMA) operations
8.8.1 DMA operation

w ® ®

| N-cycle | S-cycle | S-cycle | S-cycle |
| | | | |
[ l | -
| [ /| | e-
VIDRQ, SNDRQ_| |/ /] l
| | | | =
| |<== £58 -->| | -
_ I - - | =
o | | | | | | | |
VIDAK, SNDAK | | | | | \ | | |
| I | 6
| | <£59>| | <£59>| |<E59>| |<t59>|
| | | <t60>| | <t 60> | <t 60> | ~
| | I =
RAM Data  _| |/ \ / \ / \ / \
| I\ / \ / \ / \ /
| | |
I |<--t61->| | é
=} I |
| N |
SIRQ | \ | __ @
| | I
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AC Parameters

I | | I | | | |
| Sym | Parameter | Mes | Nom | Lim | Units | Note |
I I | [ | | | I
I I . | | | I I \
| t58 | VIDRQ,SNDRQ disable time | 25 | [<120 | ns | 1
l | | 1 \ | l [
| £59 | VIDAK,SNDAK pulse width | 62 | 62 [> 15 | ns | 2 |
| g n e ligelle [ ! [ [ | [
| t60 | VIDAK,SNDAK pulse space | 62 | 62 | | ns | |
| | | | | I \ I
| t61 | SNDAK to SIRQ active | 97 | 75 | | | 3 |
I \ I | | [ | t

NOTES:

(1) If VIDRQ is not disabled within 120ns of VIDAK going LOW, a consccutive
Video/Cursor DMA operation will result. Similarly, if SNDRQ is not disabled within
120ns of SNDAK going LOW, a consccutive Sound DMA operation will result.

(2) The VIDAK and SNDAK pulse width limits were measured for a samplc VIDC. A factor
of two should be allowed for process variations.

(3) The SIRQ interrupt will be set LOW during sound DMA opecrations where the Sound

pointer swaps from the Current to the Next Sound Buffer.
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Chapter 8

8.8.2 Direct Memory Access - Dynamic RAM read cycles

o s v L M S e e e 10
e s kR e

| | First |
Nen-sequential access | Sequential access |
_ | I [
WE | /! | |
(See I_/ I
Note) | | |
I |
[<=== £27 —=>| £t28 ->| |<-
| | | [ _
I \ 1/
RAS [ \ [ ot o
[ |
\ | <=£29->| &£~ E30 |
N | | |
I N/ Row \/ Column 1 NN/ Column 2 \NININS
RA[0:9] I__/\ /\ VAVAN IN/N/N
| | I | | | |
| | |<E£34>|<- t35 ->| |<t34>|<- £35 ->| |
| | | | |
| |<== €31 ->[<-t32->|<-- t33 =2 | £=t32-=| |
| | | | | -
| I A\ |/ \ |/ |
CAS[] | | \ / \ / |
| | |
I | l
RAM \ \ /' X / | N\
Data | \ / N |_/
| |
| |
R 62 ——=——m———m >|<=-t59->|<- t60 -->|<-t£59->|
| | | I I _
e N |/ \ .4
VIDAK, SNDA? \ / N\ /
| I
=>| |<- t42 |
] ! l__
o L/ :
ROMCS __[__/ |
I [

NOTE: WE is obtained by passing DBE through an external inverter.
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AC Parameters

| | | | | |

| Sym | Parameter | Mes | | Units | Note

| | | | | | |

| | | | \ | |

| £27 | RAS enable time | 110 | 105 | | ns |

| | | | | | |

| £28 | RAS disable time | 8 | 0 | | ns |

! | | | | | |

| t29 | Row Address setup | 93 | 40 |> 0 | ns | 1

| | | | I | |

| £t30 | Row Address hold | 26 | 20 > 15 | ns [ 1,

| | | | | I |

| £31 | RAS to CAS[] enable (read) | 58 | 62 |> 25 | ns | 1

| \ | | | | |

| €32 | CAS[] pulse width (read) | 63 | 62 |> 60 | ns | 1

| | | | \ | |

| £33 | CAS(] precharge period (read) | 60 | 62 |[> 50 | ns | 1

| | | | | | |

| £34 | Column Address setup (read) | L3 ] 20 |> 0 | ns | 1

| | | | | | I

| £35 | Column Address hold (read) | 89 | 62 |> 20 | ns | 1

| | | | | | |

| £t42 | ROMCS disable time | 5 | s M | | ns |

| | (DMA cycle) | | | | |

| | | | | | |

| £t59 | VIDAK, SNDAK pulse width | 62 | &2 > 1S | ns | 2

| | | | | | |

| £t60 | VIDAK,SNDAK pulse space | 62 | 62 | | ns

| | | | | | |

| t62 | VIDAK,SNDAK enable time | 188 | 187 | | ns |

| | | | | | |
NOTES:
(1) The DRAM timing limits are given for the particular DRAM used in the test system.
(2) The VIDAK and SNDAK pulse width limits were measured for a sample VIDC. A factor

of two should be allowed for process variations.
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Consecutive Video/Cursor DMA requests

66

Chapter 8
8.8.3 Sclecting a Video or Cursor DMA

First Video/Cursor DMA request

VIDRQ

I<t63>

I |

HSYNC A\YAVAVAVS \YAYAV/
INININ/N INININ

__/_

| N-cycle | S-cycle | S-cycle | S-cycle |
| | | | |

VIDRQ

m ®H®®H® D ®® D ® DS

VIDAK

m

| |

I |

| l

| |

I k.

| | | | | | I | I

| 1 | | | [ | I

| | |

I [

| |<-t65>|<-t66>| |
I | | |

\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/ \YAYAVAVAVAVAN

HSYNC ININININININININININININININININSN ININININININY
I [

roammm

(B

m

m ®

-
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Video/Cursor DMA operations

| | | | | [
Sym | Parameter | Mes | Nom | Lim | Units | Note
| \ | I | |
| | I | \ |
t63 | HSYNC setup to VIDRQ active | | 20 | | ns |
| | | | | |
t64 | HSYNC hold from VIDRQ active | | 135 | | ns |
[ | | | | |
£65 | HSYNC setup for consecutive | | 75 | | ns |
| Video/Cursor DMA operations | | | | |
| | | | | |
t66 | HSYNC hold for consecutive | | 20 | | ns |
I | | | | |
I | | | | |
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Chapter 8

8.9 I/O Controller Handshaking

This timing diagram applies when the processor accesses an [/O controller.

| | |

REFS8M | | | | |
| \ |

I [$e===r— EBT —m——mmm > e T e S |

| | | [

IORQ | N | |/
(first | \ | /|
attempt) | | I

| |<- £68 ->|<- t69 ->| |

- _1 | | [
IORQ | \ [ |/ |
(retries) | \ | / I
| | |

| | |

| |<E70>|<t71>| |

| | | |

| \/ \/ |

IOGT _ | /\ 7\ I
| |
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Suitable sockets for the devices are:
(i)  AMP 55159-1 for the ceramic leadless chip carrier.

(i) Bumdy QILE68P-410T for the plastic leaded chip carrier (PLCC).

61636567 1 3 5 7 9
++ 4+ + 4+ + + + +
60+ +52+ + + 4+ + + +11+
s +Sgasssa 2 4 6 813+
56+ 457 15+
54+ +55 ?'iew 174+
52+ +53 s;ﬁ;‘;, 19+
side
50+ +51 21+
48+ +49 23+
25
46+ t”'s?.zz 40 38 36 34 32 30 2s+
44+ +4+ + + + + + +%F
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Appendix A. RAM address bus

At

The RAM address bus, RA[0:9], as output from thec DRAM Address Multiplexer is derived from
three sources:

{(m

(i)  Processor address bus
(if)  Logical to Physical Address Translator
(iii) DMA Address Generators

e

During processor accesses to Physically mapped RAM, the higher order bits of the address bus, é\
A[2:25], dcfine the Physical page to be accessed, and the lower order bits define the word
offset within that page. Similarly, when the processor accesscs Logically mapped RAM, the
Logical to Physical Address Translator supplics the Physical page number (provided that the
access is successful). The row and column addresses supplicd to the DRAM on RA[0:9] during
processor accesses are a combination of the Physical page number (PPN[0:6]) and word offsct
(A[2:14]).

(W

During DMA operations, the DMA Address Generators supply a 17-bit word address from

- which data is to be fetched. The DMA address is strobed to the DRAMs as a row and column
address. The DMA Address Generators can only address 512kBytes, so the top bits of the
address strobed to the DRAMSs are padded with zeros to force the access in the bottom
512KBytes of memory.

m m

Refresh operations use the address supplicd by the Video pointer register in the DMA Address
Generators.

m

The values output on the RAM address bus depend upon the Page size selected. Figure 13
shows the signal sccn on RA[0:9] for cach of the four Page sizes.

3

L

NOTES:

(i)  The outputs of the DRAM Address Multiplexer pass through inverting pads, so the signals e
seen on RA[0:9] are inverted.

(i)  A[2:14] arc 13-bits of the processor address bus that define the word offset within a
Physical page.

(iii) PPN[0:6] are 7-bits that define the Physical page number being accessed.

(iv) DMA(2:18] are 17-bits from the DMA Address Generators that define the physical word 6_
address of a DMA read operation.
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A =4

4KByte Page Size RAM address bus
RAI9] RAIB] RA[7l RA(6] RA[S] RAM] RABI RA[I RA(l  RA[D]
R = — = e e = = o
Procossar. | addvess X [ X IA{H] | Al10] l Al9] | Alg] I Al7] I Als] | AlS] [ Al4] '
access FAmE S — — e T s —_ ==
’ Coln X IPPN[G]IPPN[S]'PPN{4]IPPN[3]IPPN[2]I9PN[1]]PPN[C]I A | Al2] ]
[if;fdA sl x| x lM{n]'M{anlM{g]]M{sl lBﬁK{?]IW{s] [omass) | BuALe |
fresh T Sy —— T (S Sy ST T (e
O;S,;‘ifons Siumn X IDMAH8]]0m(1?]|DMA{16]]DMA[15]]DMA[141|DMA[13]IDMA[IZ]|DMA[J]IDMA(Z]I
8KByte Page Size RAM address bus
RAIS] RAIBl RA[Zl RA(6] RAIS] RA(4] RABI RARI RA(]  RA[D]
R - —— - - -— p— - — -—
Processor it ress X IA!121 IA[H} ] Al10] l AlS] | Al8) l Al7] | Al6] I A5] ] Al4] ]
access

| s&dme [ x| Penis) | Ponia [ pwia) [ Pawia) | 7o [ ool | povier | Al | Ael |

'y ’ ais | x_ [omatra[omar o[oman o omae) |omate ’M{?}IME]]MS]'FMKW
refresh

operations | sadrme | X _[DMAL 8)[owAL7[onAL s [omAl s oV oA ] 1| owiala) | oAz |

16KByte Page Size RAM address bus

r RA[9] RAI8] RA[7] RA[6] RA[5] RA[4] RA[B] RA[) RA[1] RA[0]
Row

Processor | address Lx [3(121 [ &) ] Ao | Al [ Al8) ] A | s [ Als] [ A4l |
access

L fﬂtﬁ? IﬁESIImmlﬁ!ﬂllﬁmlﬁmIm[oll A3 IFﬁﬁ[s;] A(3] ' Al2] ]

T I R R e R e [ovaair) [t [omeats) [omenta |
o[:::gfzs(};ns | s 1 IWKHs}'m'n7]|WA'(15][M[15]]D_MN14][D_MT(13]| 1 |owiaia | o |
32KByte Page Size RAM address bus

i RAIS] RA[B] RAI7] RA(6] RAIS] RA[4] RAB] RA[2) RA[] RA(0)
- afd“r‘;s LK[m] [A_[:z] lK[n] [K{w] [ Alg] [ Al8) ] Al7] l Als] l Al5] I Al4] |

— | S Iﬁ[s]]ﬁ[S]]P‘Pﬁ{lemm[ﬁ[ml Al14) Iﬁ[m[ﬁml A | A |

DMA | 8% [oAtai[omaL 2fomars  [oeai o ow) | SwiA(e) | omarr) [ovats) [owats) [owae) |
nggffc]:m _fgm 1 [B_M?[ia]lﬁﬁhﬂmm][‘lﬁwﬂo_mnajl 1 ] 1 IM{:{]]D_MT[ZJ]

Figure 13: RAM address bus signals
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