PARADIGM® PDMA44036

32K x 36 Fast CMOS
Synchronous Static RAM
with Linear Burst Counter

Features Description
W Interfaces directly with the Motorola 680x0 and ~ The PDM44036 is a 1,179,648 bit synchronous
PowerPC™ microprocessors random access memory organized as 32,768 x 36
(80, 66, 60, 50 MHz) bits. It has burst mode capability and interface
controls designed to provide high-performance in
B High-speed access times second level cache designs for Motorola 680x0 and
- Clock to data valid times: PowerPC microprocessors. Addresses, write data

i and all control signals except output enable are
7,8,859, 10ns o . .
controlled through positive edge-triggered registers.

- Cycle Times: Write cycles are self-timed and are also initiated by
13,15 ns the rising edge of the clock. Controls are provided to
allow burst reads and writes of up to four words in
W High-density 32K x 36 architecture length. A 2-bit burst address counter controls the
B Choice of 5V or 3V (+10%) output Vec two least-significant bits of the address during burst
for output level compatability reads and writes. The burst address counter uses the
B High-output drive: 30 pF at rated Ty 2-bit counting scheme required by the Motorola
B Asynchronous output enable 680x0 and PowerPC microprocessors. Individual
W Self-timed write cycle write strobes provide byte write for the four 9-bit
B Individual byte write controls bytes of data. An asynchronous output enable
B Internal linear burst read / write simplifies interface to high-speed buses. Separate
address counter output Vce Pins provide user-controlled 5V or 3.3V

B Internal registers for address, data, controls TTL-compatible output levels.

B Packages: 100-pin TQFP - TQ
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T™powerPC is a trademark of IBM Corp.
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PDM44036
Pin Assignment
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DQP3 Eiﬂ o 80 |1 DQP2
DQ17 ]2 79 1 DQ16
DQ18 T} 3 78 [~ DQ15
Veca T°] 4 77 [ Veca
Vssa [ ]5 76 1 Vssa
DQ19 (] 6 75 [ DQ14
DQ20 ] 7 74 |71 DQ13
DQ21 ] 8 73 |7 DQ12
DQ221C7]9 72 |2 DA
Vssa (7] 10 71 | Vssa
Vceca ] 11 70 [TJ Veea
DQ23 ] 12 69 | DQ10
DQ24 1 13 68 | DQ9
NC ] 14 67 [-71 Vss
] 15 66 |1 NC
16 65 [-1 Vce
17 84 |°3 NC
18 63 [ 5 DQ8
19 62 -1 DQ7
20 61 1 Veea
21 60 [ Vssa
22 58 [ DQs
23 58 [i DQ5
124 57 [ DQ4
25 56 |3 DQ3
26 55 [ Vsso
27 54 [ Veca
28 53 [—1 DQ2
29 52 [-21 DO
30 51 [ DQP1
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
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PARADIGM PDM44036

Pinout

Name /O | Description Name /O | Description

AAA2 T | Address Inputs A14-A2 CE, CE2, CE2 I | Chip Enables

A1, AQ ! Address Inputs A1 & AQ BWi-BW4 I Byte Write Enables

DQ1-DQ32 YO | Aead/Write Data [e]3 i Output Enable

DQP1-DQP4 110 | Read/Write Data CLK | Clock

PDIS 1 Parity Disable (disables DQP1-4) Voo — Array Power (+5V)

ADV i Burst Counter Advarnce Veea — Output Power for DQ’s (+3.3V or +5V)
ADSC I Controller Address Status Vgs — | Array Ground

ADSP i Processor Address Status Vssq — | Output Ground for DQ’s

Synchronous Truth Table (See Notes 1 through 4)

[ CE,CE2,CE2 | ADSP | ADSC | ADV | BWi-BWA | CLK | Address | Operation
{ HXX, XLX or XXH X L X X T N/A Deselected
LHL L. X X X T External Read Cycle, Begin Burst
LHL H L X L ) External Write Cycle, Begin Burst
LHL H L X H T External Read Cycle, Begin Burst
X H H L L T Next Write Cycle, Continue Burst
X H H L H T Next Read Cycle, Continue Burst
X H H H L T Current Write Cycle, Suspend Burst
X H H H H T Current Read Cycle, Suspend Burst
NOTE: 1. L =Low, H = High, X = Don't Care, T = Low-to-High transition.
2. Allinputs except OE must mest setup and hold times relative iow-to-high transition of clock. CLK.
3. Wait states are inserted by suspending burst.
4. ADSP is gated by CE. Both ADSP and CE must be valid for ADSP to load the address register and force a read.
Asynchronous Truth Table Burst Sequence
Operation OE VO Status
Read L Data Out
Read H High-Z
Write X High-Z: Write Data In
Deselected X High-Z
A1,AD 11
NOTE:

1. L = Low, H = High, X = Don't Care.
2. For a write operation following a read operation, OE must be
high before the input data required setup time and held high
through the input data hold time.
1,0

Base address provided with ADSP or ADSC. The external two val-
ues for A1 and AO provides the starting point for the burst sequence
graph. The burst logic advances At and AQ as shown above.
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Burst Mode Operation

This is a synchronous part. All activities are initiated by the positive, low-to-high edge of the clock (CLK). This part can
perform burst reads and writes with burst lengths of up to four words. The four word burst is created by using a burst
counter to drive the two least-significant bits of the internal RAM address. The burst counter is loaded at the start of the
burst and is incremented for each word of the burst. The burst counter uses a binary sequence compatible with the
cache line burst reload sequence of PowerPC microprocessors. This sequence is given in the Burst Sequence Table.

Burst transfers are initiated by the ADSC or ADSP signals. When the ADSP and CE signals are sampled low, a read cycle
is started (independent of BW1, BW2, BW3, or BW4 and ADSC), and prior burst activity is terminated. ADSP is gated by
CE, so both must be active for ADSP to load the address register and to initiate a read cycle. The address and the chip
enable input (CE) are sampled by the same edge that samples ADSF. Read data is valid at the output after the specified
delay from the clock edge.

When ADSC is sampled low and ADSP is sampled high, a read or write cycle is started depending on the state of BWI,
BW2Z, BW3, or BW4. If BW1, BW2, BW3,and BW4 are all sampled high, a read cycle is started, as described above. If
BW1, BW2, BW3, or BW1 is sampled low, a write cycle is begun. The address, write data, and the chip enable inputs
(CE, CE2 and CE2) are sampled by the same edge that samples ADSC and BWI-BW4 . The ADV line is held high for
this clock edge to maintain the correct address for the internal write operation which will follow this second clock edge.

After the first cycle of the write burst, the state of BWI-BW4 determines whether the next cycle is a read or write cycle,
and ADV controls the advance of the address counter. The ADV signal advances the address counter. This increments
the address to the next available RAM address. You write the next word in the burst by taking ADV low and presenting
the write data at the positive edge of the clock. If ADV is sampled low, the burst counter advances and the write data
(which is sampled by the same clock) is written into the internal RAM during the time following the clock edge.

Absolute Maximum Ratings ()

Symbol Rating Com'L Ind. Unit
VreRM Terminal Voltage with Respect to Vgg -0.5t0+7.0 -0.5t0+7.0 \
Taias Temperature Under Bias -5510 +125 -65 to +135 °C
Tsta Storage Temperature -55to +125 65 to +150 °C
P Power Dissipation 1.5 1.5 w
lout DC Output Current 50 50 mA
T; Maximum Junction Temperature 2 125 125 °C

NOTE: 1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause
permanent damage to the device. This is a stress rating only and functional operation of
the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

Appropriate thermal calculations should be performed in all cases and specifically for
those where the chosen package has a large thermal resistance (e.g., TSOP). The cal-
culation should be of the form:T; =T, + P * 8;, where T, is the ambient temperature, P
is average operating power and 8;, the thermal resistance of the package. For this
product, use the following Gia value:

S

PLCC-J: 50° C/W
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PDMA44036
Recommended DC Operating Conditions
Symbol Description Min. Typ. Max. Unit
Veo Supply Voltage 4.75 5.0 525 \
Veea 5V 45 5.0 55 v
3.3V 3.0 33 3.6 \
Vsg Supply Voltage 0 0 0 \
Industrial Ambient Temperature ~40 25 85 °C
Commercial Ambient Temperature 0 25 70 °C
DC Electrical Characteristics (v ¢ = 5.0V + 5%, Ali Temperature Ranges)
Symbol Description Test Conditions Min. Max. Unit
Nyl Input Leakage Current Voo = MAX. Vi =Vgg to Voo — 1 uA
I of Output Leakage Current Voo = MAX,, Vour = Vgg to Vg — 1 HA
Vo Output Low Voltage Vee =Min, gy =8 mA 0 0.4 \
Von Output High Voltage Veg =Min, lgy = -4 mA 2.4 Veea v
Viy Input HIGH Voltage 22 6 \
ViL input LOW Voltage (1) -0.5 0.8 \
NOTE: 1. Undershoots to -1.5 for 10 ns are allowed once per cycle.
Power Supply Characteristics
Symbol | Description Test Conditions | -8ns | -85 | -9ns | -10 | Unit
lces Active Supply Current: | Voo = Max., 380 370 360 360 | mA
Qutputs Open tnputs @ 0.0V or 3.0V
F = 1/Tgyc on Relk & Welk
lsg Standby Current: Veg = Max., 130 125 120 120 | mA
Qutputs Open Inputs @ 0.0V or 3.0V
F=1Teye CE =V
SHADED AREA = PRELIMINARY DATA
NOTE:Al values are maximum guaranteed values.
Capacitance!!) (1, = +25°C, 1 = 1.0 MH2)
Symboi Parameter Conditions Max. Unit
CiN Input Capacitance V=0V 6 pF
Cou~ Output Capacitance Vout =0V 8 pF
NOTES: 1. This parameter is determined by device characterization, but is not production tested.
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AC Test Conditions
Input pulse levels Vgg to 3.0V
Input rise and fall times 3ns
Input timing reference levels 1.5V
Output reference levels 1.5V
Qutput load See Figures 1 and 2
+5V +5V
480Q 480Q
Dour Dour
255Q 30 pF 255Q §pF
Figure 1. Output Load Equivalent Figure 2. Output Load Equivalent
(for ty zce: tuzces tizwe: tuzwe: tizoe:
tuzog)
AC Electrical Characteristics
Parameter Symbol -8 -8.5 -9 -10 Type Units
Clock cycle time teve 13 13 15 15 Min. ns
Clock to data valid (std. load)®® teo 8 85 9 10 Max. ns
Clock to data vaiid (0 pF load) tcoo 7 7.5 8 9 Min. ns
Output enable toe 5 5 5 5 Max. ns
Clock to data low-Z tact 3 3 3 3 Min. ns
Clock to data hold time tdce 3 3 3 3 Min. ns
Output enable tc output low-Z(") toLz 0 0 0 0 Min. ns
Output enable to output high-Z{""8  t,,, 2 2 2 2 Min. ns
5 5 5 5 Max. ns
Ciock to data high-Z('® tomz 6 6 6 6 Max. ns
Clock highftow tw 4 4 4 5 Min. ns
Setup time(” tg 25 25 25 25 Min. ns
Hold time(”) ty 0.5 0.5 0.5 0.5 Min. ns

SHADED AREA = PRELIMINARY DATA
NOTES:

1.
2.

Values characterized and guaranteed by design, not currently tested.
A read cycle is defined by BWT, BWZ, BW3 and BW4 high or ADSP low for the setup and hold times. A write cycle is
defined by BWT, BW2,BW3 or BW4 low and ADSP high for the setup and hold times.

3. All read and write cycle timings are referenced from CLK or OE.
4.
5. Transition is measured +500 mV from steady-state voltage with load of Figure 1b. This parameter is sampled rather than

OE is a “don't care” when BWT, BW2, BW3 or BWA4 is sampled low.

100% tested. At any given voltage and temperature, > max is less than ty., min for a given device and from
device to device.

. This is a synchronous device. All addresses must meet the specified setup and hoid times for ALL rising edges of CLK

whenever ADSP or ADSC is low, and the chip is enabled. Chip enable must be valid at each rising edge of clock for the
device (when ADSP or ADSC is low) to remain enabled.
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ADSP Read Timing Diagram

tH

mj

Address
AD-A14

ADV

Read Data
DQ1-DQ32
DQP1-DQP4

TN N

Ve e

tw

tw

tcyc

NOTE:

tde1, tdc2

1. E is low when CE = low and CE2 = high and CE2 = low. E is high otherwise.
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ADSP Write Timing Diagram

o N_A N\

i3 tH

w

tcyc—

Address
AD-A14

Write Data
DQ1-DQ32
DQP1-DQP4

A1.Ag A1, Ag At Ag A1, AQ

NOTES:

1. E is low when CE = low and CE2 = high and CE2 = low. E is high otherwise.

2. BW1-BW4 are ignored for the first cycle when ADSP initiates the burst. ADSP active loads a new address into the address counter
and forces the first cycle to be a read cycle.

3. GE is high before data input setup.
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ADSC Read Timing Diagram

e \/\_/_\J/_jk_/_\/‘

T tcye

ADSP

ADSC

Address
A0-A14

tdct, 2

Read Data
DQ1-DQ32
DQP1-DQP4

NOTE:
1. E is low when CE = low and CE2 = high and CE2 = low. E is high otherwise.

Rev. 3.0 6-77



PARADIGM PDM44036

ADSC Write Timing Diagram

oK r\J/—\J%/_\_/f—
o W tcye
'ADSP
tH Next Burst

E

Address
AD-A14

N\
| 4
ADSC \ \ts_
N
|

Note 3
= W
BW1-BW4 (R
ADV (R
Write Data m Vaii . _ :
DQ1-DQ32 ; ; alid Valid < Valid
DQP1-DQP4 _ — —
At Ag A1, Ag A1, A A1, Ao
NOTES:

1. E is low when CE = low and CE2 = high and CE2 = low. E is high otherwise.

2. BW1-BW4 are ignored for the first cycle when ADSP initiates the burst. ADSP active loads a new address into the address
counter and forces the first cycle to be a read cycle.

3. OE is high before data input setup.
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Sequential Non-burst Read and Write Timing Diagram
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—
NOTES:

1. ADSP = high, ADSC = low, ADV = high, TET = low.
2. H2Vy, LV,
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Ordering Information

XXXXX X XX X X X
Device Type Power Speed Package Process Preferred
Type Temp. Range Shipping
Container

Blank Tubes
TR Tape & Real
TY Tray

| Blank Commercial (0° to +70°C}

| I Industrial (~40°C to +85°C)
A Automotive (—40°C to +105°C)

| T@  100-pin TQFP

Commercial Only

7

8

8.5
] 9

10

| SA /S Standard Power

—| PDMA44036 - (32Kx36) Sync. Static RAM
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