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512K x 32 SSRAM / 512K x 64 SDRAM
External Memory Solution for Lucent’s LUCTAPC640 ATM Port Controller
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(0°C - TA - 70°C; VCC = 3.3V ±5% unless otherwise noted)
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*Stress 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 greater than those indicated
in operational sections of this specifications is not implied.  Exposure to absolute
maximum rating conditions for extended periods may affect reliability.

Voltage on Vcc Relative to Vss -0.5V to +4.6V

Vin (DQx) -0.5V to Vcc +0.5V

Storage Temperature (BGA) -55°C to +125°C

Junction Temperature +125°C

Short Circuit Output Current 50 mA
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Description Conditions Symbol Typ Max Units Notes

Operating Current CRAM and VCRAM active ICC1 400 500 mA

Operating Current CRAM active/VCRAM inactive ICC2 350 390 mA

Operating Current CRAM inactive/VCRAM active ICC3 270 330 mA

Operating Current CRAM inactive/VCRAM inactive ICC4 150 180 mA
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Parameter Symbol Min Max Units
Clock Cycle Time tKHKH 7.5 ns
Clock HIGH Time tKLKH 3.0 ns
Clock LOW Time tKHKL 3.0 ns
Clock to output valid tKHQV 4.2 ns
Clock to output invalid tKHQX 1.5 ns
Clock to output in Low-Z tKQLZ 1.5 ns
Clock to output in High-Z tKQHZ 1.5 3.5 ns
Output Enable to output valid tOELQV 4.2 ns
Output Enable to output in Low-Z tOELZ 0 ns
Output Enable to output in High-Z tOEHZ 3.5 ns
Address, Control, Data-in Setup Time to Clock tS 1.5 ns
Address, Control, Data-in Hold Time to Clock tH 0.5 ns

Parameter Symbol Min Max Units
Supply Voltage (1) VCC 3.135 3.465 V
Input High Voltage (1,2)  VIH 2.0  VCC +0.3 V
Input Low Voltage (1,2) VIL -0.3 0.8 V
Input Leakage Current ILI -10 10 µA
0 - VIN - Vcc
Output Leakage (Output Disabled) ILo -10 10 µA
0 - VIN - Vcc
CRAM Output High (IOH = -4mA) (1) VOH 2.4 — V
CRAM Output Low (IOL = 8mA) (1) VOL — 0.4 V
VCRAM Output High (IOH = -2mA) (1) VOH 2.4 — V
VCRAM Output Low (IOL = 2mA) (1) VOL — 0.4 V

NOTES:
1. All voltages referenced to Vss (GND).
2. Overshoot:    VIH - +6.0V for t -  tKC/2

Underershoot:    VIL • -2.0V for t -  tKC/2

Description Conditions Symbol Typ Max Units
Address Input Capacitance (1) TA = 25°C; f = 1MHz CI 5 8 pF

Input/Output Capacitance (DQ) (1) TA = 25°C; f = 1MHz CO 8 10 pF

Control Input Capacitance (1) TA = 25°C; f = 1MHz CA 5 8 pF

Clock Input Capacitance (1) TA = 25°C; f = 1MHz CCK 4 6 pF
NOTE:
1. This parameter is sampled.
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Operation Address Used CWE COE CDATA
WRITE Cycle, Begin Burst External L X D
READ Cycle, Begin Burst External H L Q
READ Cycle, Begin Burst External H H High-Z

 NOTE:
 1. X means “don’t care”, H means logic HIGH. L means logic LOW.
 2. All inputs except SSOE must meet setup and hold times around the rising edge (LOW to HIGH) of SSCLK.
 3. For a write operation following a read operation, SSOE must be HIGH before the input data required setup time plus High-Z
      time for SSOE and staying HIGH thoughout the input data hold time.
 4. This device contains circuitry that will ensure the outputs will be in High-Z during power-up.



5 White Electronic Designs Corporation  (508) 366-5151  www.whiteedc.com

WED9LAPC2C16V4BC

June 2002 Rev. 0A
ECO #15381

FIG. 4   ��
���
���������



6White Electronic Designs Corporation  (508) 366-5151  www.whiteedc.com

WED9LAPC2C16V4BC

June 2002 Rev. 0A
ECO #15381

�������
�#	���$�����������$���
����
�
03��-�A��"*8� �!/��$!�(1


��
��"��$������
����
�

��
������"�
����
������

Parameter Symbol Min Max Units

Clock Cycle Time (1)
CL = 3 tCC 8 1000 ns
CL = 2 tCC 10 1000 ns

Clock to valid Output delay (1,2) tSAC 6 ns
Output Data Hold Time (2) tOH 2.5 ns
Clock HIGH Pulse Width (3) tCH 3 ns
Clock LOW Pulse Width (3) tCL 3 ns
Input Setup Time (3) tSS 2 ns
Input Hold Time (3) tSH 1 ns
CLK to Output Low-Z (2) tSLZ 1 ns
CLK to Output High-Z tSHZ 6 ns
Row Active to Row Active Delay (4) tRRD 16 ns
RAS\ to CAS\ Delay (4) tRCD 20 ns
Row Precharge Time (4) tRP 20 ns
Row Active Time (4) tRAS 48 10,000 ns
Row Cycle Time - Operation (4) tRC 70 ns
Row Cycle Time - Auto Refresh (4,8) tRFC 70 ns
Last Data in to New Column Address Delay (5) tCDL 1 CLK
Last Data in to Row Precharge (5) tRDL 2 CLK
Last Data in to Burst Stop (5) tBDL 1 CLK
Column Address to Column Address Delay (6) tCCD 1 CLK
Number of Valid Output Data (7) 2 ea

1 ea

NOTES:
1. Parameters depend on programmed CAS latency.
2. If clock rise time is longer than 1ns (trise/2 -0.5)ns should be added to the parameter.
3. Assumed input rise and fall time = 1ns. If trise of tfall are longer than 1ns. [(trise = tfall)/2] - 1ns should

be added to the parameter.
4. The minimum number of clock cycles required is detemined by dividing the minimum time required

by the clock cycle time and then rounding up to the next higher integer.
5. Minimum delay is required to complete write.
6. All devices allow every cycle column address changes.
7. In case of row precharge interrupt, auto precharge and read burst stop.
8. A new command may be given tRFC after self-refresh exit.

Parameter Symbol Min Max Units
Refresh Period (1,2) tREF — 32 ms

NOTES:
1. 1024 cycles
2. Any time that the Refresh Period has been exceeded, a minimum of two Auto

(CBR) Refresh commands must be given to "wake-up" the device.

Cycle Time CAS tRC tRAS tRP tRRD tRCD tCCD tCDL tRDL

70ns 48ns 20ns 16ns 20ns 10ns 10ns 10ns

8.0ns 3 9 6 3 2 3 1 1 2

10.0ns 2 7 5 2 2 2 1 1 2

Latency
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Mode Register Set L L L X                        OP CODE

Auto Refresh (CBR) L L H X X X

Precharge
Single Bank L H L X BA L 2

Precharge all Banks L H L X X H

Bank Activate L H H X BA Row Address 2

Write H L L X BA L 2

Write with Auto Precharge H L L X BA H 2

Read H L L X BA L 2

Read with Auto Precharge H L H X BA H 2

Burst Termination H H L X X X 3

No Operation H H H X X X

Data Write/Output Disable X X X L X X 4

Data Mask/Output Disable X X X H X X 4
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L L L        OP Code Mode Register Set Set the Mode Register 1

L L H X X Auto or Self Refresh Start Auto 1

L H L X X Precharge No Operation

L H H BA Row Address Bank Activate Activate the specified bank and row

     Idle H L L BA Column Write w/o Precharge ILLEGAL 2

H L H BA Column Read w/o Precharge ILLEGAL 1

H H L X X Burst Termination No Operation 1

H H H X X No Operation No Operation

L L L OP Code Mode Register Set ILLEGAL

L L H X X Auto or Self Refresh ILLEGAL

L H L X X Precharge Precharge 3

L H H BA Row Address Bank Activate ILLEGAL 1

     Row Active H L L BA Column Write Start Write; Determine if Auto Precharge 4,5

H L H BA Column Read Start Read; Determine if Auto Precharge 4,5

H H L X X Burst Termination No Operation

H H H X X No Operation No Operation

L L L OP Code Mode Register Set ILLEGAL

L L H X X Auto or Self Refresh ILLEGAL

L H L X X Precharge Terminate Burst; Start the Precharge

L H H BA Row Address Bank Activate ILLEGAL 2

     Read H L L BA Column Write Terminate Burst; Start the Write cycle 5,6

H L H BA Column Read Terminate Burst; Start a new Read cycle 5,6

H H L X X Burst Termination Terminate the Burst

H H H X X No Operation Continue the Burst

L L L OP Code Mode Register Set ILLEGAL

L L H X X Auto or Self Refresh ILLEGAL

L H L X X Precharge Terminate Burst; Start the Precharge

L H H BA Row Address Bank Activate ILLEGAL 2

     Write H L L BA Column Write Terminate Burst; Start a new Write cycle 5,6

H L H BA Column Read Terminate Burst; Start the Read cycle 5,6

H H L X X Burst Termination Terminate the Burst

H H H X X No Operation Continue the Burst

L L L OP Code Mode Register Set ILLEGAL

L L H X X Auto or Self Refresh ILLEGAL

L H L X X Precharge ILLEGAL 2

     Read with L H H BA Row Address Bank Activate ILLEGAL 2

     Auto Precharge H L L BA Column Write ILLEGAL

H L H BA Column Read ILLEGAL

H H L X X Burst Termination ILLEGAL

H H H X X No Operation Continue the Burst

��
���	
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   Current State
                      Command

Action Notes
 VCRAS VCCAS VCWE VCBS VCADDR Description
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L L L OP Code Mode Register Set ILLEGAL

L L H X X Auto or Self Refresh ILLEGAL

L H L X X Precharge ILLEGAL 2

     Write with L H H BA Row Address Bank Activate ILLEGAL 2

     Auto Precharge H L L BA Column Write ILLEGAL

H L H BA Column Read ILLEGAL

H H L X X Burst Termination ILLEGAL

H H H X X No Operation Continue the Burst

L L L        OP Code Mode Register Set ILLEGAL

L L H X X Auto or Self Refresh ILLEGAL

L H L X X Precharge No Operation; Bank(s) idle after tRP

L H H BA Row Address Bank Activate ILLEGAL 2

     Precharging H L L BA Column Write w/o Precharge ILLEGAL 2

H L H BA Column Read w/o Precharge ILLEGAL 20

H H L X X Burst Termination No Operation; Bank(s) idle after tRP

H H H X X No Operation No Operation; Bank(s) idle after tRP

L L L OP Code Mode Register Set ILLEGAL

L L H X X Auto or Self Refresh ILLEGAL

L H L X X Precharge ILLEGAL 2

L H H BA Row Address Bank Activate ILLEGAL 2

     Row Activating H L L BA Column Write ILLEGAL 2

H L H BA Column Read ILLEGAL 2

H H L X X Burst Termination No Operation; Row active after tRCD

H H H X X No Operation No Operation; Row active after tRCD

L L L OP Code Mode Register Set ILLEGAL

L L H X X Auto orSelf Refresh ILLEGAL

L H L X X Precharge ILLEGAL 2

L H H BA Row Address Bank Activate ILLEGAL 2

     Write Recovering H L L BA Column Write Start Write; Determine if Auto Precharge 6

H L H BA Column Read Start Read; Determine if Auto Precharge 6

H H L X X Burst Termination No Operation; Row active after tDPL

H H H X X No Operation No Operation; Row active after tDPL

L L L OP Code Mode Register Set ILLEGAL

L L H X X Auto orSelf Refresh ILLEGAL

L H L X X Precharge ILLEGAL 2

     Write Recovering L H H BA Row Address Bank Activate ILLEGAL 2

     with Auto H L L BA Column Write ILLEGAL 2,6
     Precharge H L H BA Column Read ILLEGAL 2,6

H H L X X Burst Termination No Operation; Precharge after tDPL

H H H X X No Operation No Operation; Precharge after tDPL

��
���	

�����������
	�"��������%&'()�

   Current State
Command

Action Notes
 VCRAS VCCAS VCWE VCBS VCADDR Description
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L L L OP Code Mode Register Set ILLEGAL

L L H X X Auto or Self Refresh ILLEGAL

L H L X X Precharge ILLEGAL

L H H BA Row Address Bank Activate ILLEGAL

     Refreshing H L L BA Column Write ILLEGAL

H L H BA Column Read ILLEGAL

H H L X X Burst Termination No Operation; Idle after tRC

H H H X X No Operation No Operation; Idle after tRC

L L L OP Code Mode Register Set ILLEGAL

L L H X X Auto or Self Refresh ILLEGAL

L H L X X Precharge ILLEGAL

     Mode Register L H H BA Row Address Bank Activate ILLEGAL

     Accessing H L L BA Column Write ILLEGAL

H L H BA Column Read ILLEGAL

H H L X X Burst Termination ILLEGAL

H H H X X No Operation  No Operation; Idle after two clock cycles

   Current State
Command

Action Notes
 VCRAS VCCAS VCWE VCBS VCADDR Description
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