High Speed Super Low Power SRAM
128K Word By 8 Bit WS628128

GENERAL DESCRIPTION

The WS628128 is a high performance; high speed and super low power CMOS Static
Random Access Memory organized as 131,072 words by 8bits and operates from a wide
range of 4.5 to 5.5V supply voltage. Advanced CMOS technology and circuit techniques
provide high speed, super low power features and maximum access time of 45/55/70ns in
5.0V operation. Easy memory expansion is provided by an active LOW chip enable inputs
(/CE1, CE2) and active LOW output enable (/OE).

The WS628128 has an automatic power down feature, reducing the power consumption
significantly when chip is deselected. The WS628128 is available in JEDEC standard 32-
pin STSOP 1- 8x13.4 mm, TSOP 1- 8x20mm, TSOP 2- 400mil , SOP- 450 mil, PDIP- 600
mil.

FEATURES

® |Low operation voltage : 4.5 ~ 5.5V

® Ultra-low power consumption :

B operating current: 10mA (Max.) @taa=45ns

B standby current : 2uA (Typ.)

High speed access time: 45/55/70ns

Automatic power down when chip is deselected.

Three state outputs and TTL compatible, fully static operation

Data retention supply voltage as low as 1.5V.
® Easy expansion with /CE1, CE2 and /OE options.

Product Family

Part No. (Operating Temp Standby (Max)|Vce. Range Speed (ns)|Package Type
(Vec = 5.5V) (V)
32L SOP
0~70°C 32L STSOP 1
32L TSOP 1
WS628128 10uA 4.5~5.5 | 45/55/ 70

32L TSOP 2

-40~85°C 32L PDIP
Dice
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PIN CONFIGURATIONS
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High Speed Super Low Power SRAM

128K Word By 8 Bit WS628128

PIN DESCRIPTIONS

Name Type Function
A0 — A16 Input | Address inputs for selecting one of the 131,072 x 8 bit words in the RAM
/CE1 is active LOW and CE2 is active HIGH. Both chip enables must be
active when data read from or write to the device. If either chip enable is
/CE1, CE2 Input | not active, the device is deselected and in a standby power down mode.
The DQ pins will be in high impedance state when the device is
deselected.
The Write enable input is active LOW. It controls read and write
WE Input operations. With the chip selected, when /WE is HIGH and /OE is LOW,
output data will be present on the DQ pins, when /WE is LOW, the data
present on the DQ pins will be written into the selected memory location.
The output enable input is active LOW. If the output enable is active while
IOE Input the chip is selected and the write enable is inactive, data will be present on
the DQ pins and they will be enabled. The DQ pins will be in the high
impedance state when /OE is inactive.
These 8 bi-directional ports are used to read data from or write data into
DQO~DQ7 I/0
the RAM.
Vce Power Power Supply
Gnd Power Ground
NC No connection

TRUTH TABLE

MODE ICEA1 CE2 IWE IOE DQO0~7 Vcc
Current

H X X X I ,

Standby High Z cess

X L X X lccsai
Output Disable L H H H High Z lcc
Read L H H L DOUT ICC
Write L H L X DN lcc
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High Speed Super Low Power SRAM
128K Word By 8 Bit WS628128

ABSOLUTE MAXIMUM RATINGS "

Symbol Parameter Rating Unit
V1ERM Terminal Voltage with Respect to GND -0.5 to Vcc+0.5 \%
Taias Temperature Under Bias -40 to +125 °c
Tste Storage Temperature -60 to +150 °c

Pr Power Dissipation 1.0 w

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.

OPERATING RANGE

Range Ambient Temperature Vcc
Commercial 0~70°C 4.5~5.5V
Industrial -40~85°C 4.5~5.5V

CAPACITANCE " (T, = 25°C, f =1.0 MHz)

Symbol Parameter Conditions MAX. Unit
Cin Input Capacitance Vin=0V 6 pF
Cba Input/Output Capacitance Vio=0V 8 pF

1. This parameter is guaranteed and not tested.
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High Speed Super Low Power SRAM

WS628128

DC ELECTRICAL CHARACTERISTICS (Ta= 0°C ~70°C, Vcc= 5.0V)

Name Parameter Test Condition MIN |[TYP™| MAX | Unit
Guaranteed Input
Vi . Vee=5.0V 0.3 08 | V
Low Voltage
Guaranteed Input Vcc+O0.
Vin | P Vee=5.0V 2.2 v
High Voltage 3
Input Leakage
|||_ VCC=MAX, V|N=0 to VCC -1 1 uA
Current
VCC=MAX, /CE1=V|h, or
Output Leakage
|o|_ CE2= V||_, or /OE=V|h, or /WE= -1 1 uA
Current
V||_ V|o=0V to VCC
VoL |Output Low Voltage Vec=MAX, loL=2.1mA 0.4 \%
Von [Output High Voltage Vce=MIN, log =-1.0mA 24 \%
Operating Power /CE1=V|, Ipg=0mA,
e | PereHng L 1a 10 | mA
Supply Current F=Fmax =1/ trc
ICCSB TTL Standby Supply /CE1 =V||-|, IDQ=0mA, 0.3 mA
/CE1>Vc-0.2V, CE20.2V,
CMOS Standby =ree =
lccse1 2 10 uA
Current
Vin2Vee-0.2V or VinN0.2V,
1. Typical characteristics are at Ta=25C.
2. Overshoot: Vcc+2.0V in case of pulse width <20ns.
3. Undershoot: - 2.0V in case of pulse width <20ns.
4. Overshoot and undershoot are sampled, not 100% tested.
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DATA RETENTION CHARACTERISTICS (Ta = 0°C ~70°C, V¢c =5.0V)

Name Parameter Test Condition MIN |[TYP"[MAX | Unit
/ICE1>Vc-0.2V, ViN2Vece-0.2V
VbR Vcc for Data Retention 1.5 \Y
or V|N§0.2V
VCC=2.0V, /ICE1>Vc-0.2V,
lccor | Data Retention Current 2 6 uA
V|N§VCc-0.2V or V|N§0.2V
Chip Deselect to Data
Tcor Retention Ti 0 ns
clention 'ime Refer to Retention Waveform
tr  |Operation Recovery Time trc? ns
1. TA=257, 2. tre= .Read Cycle Time
LOW Vcc DATA RETENTION WAVEFORM (1) (/CE1 Controlled)
e tsoR Lata Hetentuon Mode tROR
CET=Vec-0.2V
LOW Vcc DATA RETENTION WAVEFORM (2) (CE2 Controlled)
Data Retention Mode
________________________ OvVeCE2<02v ¥V
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High Speed Super Low Power SRAM
128K Word By 8 Bit WS628128

AC TEST CONDITIONS KEY TO SWITCHING WAVEFORMS
Input Pulse Levels Vce/0V WAVEFORMS |INPUTS OUTPUTS
Input Rise and Fall _

3ns MUST BE STEADY |MUST BE STEADY
Times —_—

Input and Output

Timing Reference 0.5Vce
MAY CHANGE WILL BE CHANGE FROM H
FROMHTOL TOL
See FIGURE
Output Load
1A and 1B
ﬂ— MAY CHANGE WILL BE CHANGE FROM L
FROMLTOH TOH

DON'T CARE ANY

XXXXX CHANGE CHANGE STATE UNKNOWN

PERMITTED

CENTER LINE IS HIGH
M DOES NOT APPLY

IMPEDANCE OFF STATE

AC TEST LOADS AND WAVEFORMS

Lo

=1

INCLUDING 507 TERMINAL EQUIVALENT
e I 645 0
o acore - OUTPUT o AT o 1757
2 &
QuTPUT - =
[T QuUTPUT
=<5 Lew ALL INPUT PUL SES
=9 @ - =
I._. o I o 0%  50%
FIGURE 1A FIGURE 1B
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AC ELECTRICAL CHARACTERISTICS (T, =0¢ ~70¢:V  =50V)
< READ CYCLE >

JEDEC -45 -55 -70
Symbol Description Unit

Name MIN|MAX|MIN|MAX|MIN|MAX
tavax trc |Read Cycle Time 45 55 70 ns
tavav taa  |Address Access Time 45 55 70 | ns
teLav tace |Chip Select Access Time 45 55 70 | ns
teLav toe  |Output Enable to Output Valid 22 25 35 | ns
tecax | te® [Chip Select to Output Low Z 10 10 10 ns
terax | torz® |Output Enable to OutputinLowZ | 5 5 5 ns
tenaz | tcnz® |Chip Deselect to Output in High Z 18 | 0 | 20 25 | ns
teraz | tonz® |Output Disable to Output in High Z 1810120 0] 25]ns
taxox toy JAddress Change to Out Disable 10 10 10 ns

SWITCHING WAVEFORMS (READ CYCLE)

READ CYCLE 1 24

Address

Dower

- Ty

toE

Previous Date Walid ><><><

= tas =
J Drata Wl

=
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High Speed Super Low Power SRAM
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READ CYCLE 234

L2 i

- {arE —a-

CE2 777 S

5 (5]
t-:lizj - lCHE

P JL:&>/E;;_

READ CYCLE 3["“

e TNy = ] 777777777
A
7% ST Y

NOTES:

1. /WE s highin read Cycle.

2. Device is continuously selected when /CE1 = VIL and CE2=VIH.

3. Address valid prior to or coincident with /CE1 transition low and /or CE2 transition high.

4. JOE =VIL.

5. Transition is measured +500mV from steady state with CL = 5pF as shown in Figure 1B. The parameter is guaranteed but not 100%

tested.
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AC ELECTRICAL CHARACTERISTICS (Ta = 0°C ~70°C ; Vcc=5.0V)

<WRITE CYCLE >

JEDEC -45 -55 -70
Parameter oy i
Parameter Description Unit
Name MIN|MAX|MIN|MAX|MIN|MAX
Name
tavax twe Write Cycle Time 451 - |55 - |70] - |ns
te1LwH tew Chlp Select to End of Write 35 - 45 - 60 - ns
tavwL tas Address Setup Time 0 - 0 - 0 - | ns
tavwH taw Address Valid to End of Write | 35| - |45| - |60]| - | ns
twiwn twe \Write Pulse Width 35 - 40 - 55 - ns
) ) Write Recovery Time (/CE, 0 0 0 ns
WHAX WR /WE)
Data Byte Control to End of
tsw tew . 35 - 45 - 60 - ns
Write (/LB, /UB)
twiaz twz'”  |Write to Output in High Z - 18| -]20|-]25]ns
tovwh tow Data to Write Time Overlap 251 - |25 - |30} - |ns
twHDX ton Data Hold from Write Time 0 - 0 - 0 - | ns
twHox tow!'”  |End of Write to OutputActive | 5| - | 5| - [ 5] - |ns

10
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High Speed Super Low Power SRAM
128K Word By 8 Bit WS628128

SWITCHING WAVEFORMS (WRITE CYCLE)

WRITE CYCLE1 (Write Enable Controlled)

twre
Address
t o
(11
CE1 (51 tewr
CEZ [§-8]
(13 L2l (3]
bt 55— twm L we
’-" tow —=~f=tou
Y |
(4,109 twmrz
D aur ><X>< all

WRITE CYCLE2 (Chip Enable Controlled)

Tz
Address >
t e =Y
tL)
fCE1 - 1 taz IR,
(5}
(11}
Lowr
CE2 - (2
b— t"HP _— -
FWE g
’-‘ t pw ==ton
(4 |
(4,10) t vz
pow X XXX

NOTES:
1. TAS is measured from the address valid to the beginning of write.

2. The internal write time of the memory is defined by the overlap of /CE1 and CE2 active and /WE low. All signals must be active to

1 Rev.2.0
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10.

11.

initiate a write and any one signal can terminate a write by going inactive. The data input setup and hold timing should be
referenced to the second transition edge of the signal that terminates the write.

TWR is measured from the earlier of /CE1 or /WE going high or CE2 going low at the end of write cycle.

During this period, DQ pins are in the output state so that the input signals of opposite phase to the outputs must not be applied.
If the /CEL1 low transition or CE2 high transition occurs simultaneously with the /WE low transitions or after the /WE transition,
output remain in a high impedance state.

/OE is continuously low (/OE = V,,).

DOUT is the same phase of write data of this write cycle.

DOUT is the read data of next address.

If /CEL1 is low and CEZ2 is high during this period, DQ pins are in the output state. Then the data input signals of opposite phase to
the outputs must not be applied to them.

Transition is measured £500mV from steady state with CL = 5pF as shown in Figure 1B. The parameter is guaranteed but not 100%
tested.

TCW is measured from the later of /CE1 going low or CE2 going high to the end of write.

Note: Package material code “R” meets ROHS
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PACKAGE OUTLINE

32L SOP-450mil
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i
BASEMETAL /| bl |
SECTION A-A
Note: Plating thickness spec : 0.3 mil ~ 0.8 mil.
~_SYMBOL
T A Al A2 b bl c el D E El e L L1 ¥ 2
UNIT H"'\-\.___
Min | 2645 [ 0102 | 2540 [ 035 | 035 | 015 | 015 |20320(11.176(13.792) 1.118 [ 0.584 | 1.194 - 0=
mm (Nom | 2.821 | 0.229 | 2.680 - - - —  |2044711.303|14.097| 1.270 | 0.834 | 1.397 - -
Mfax. | 2997 [ 0356 | 2820 | 050 | 046 | 032 [ 028 |20574(11.430(14.402) 1422 [ 1.084 | 1600 | 0.1 107
hiin | 0.104 [ 0.004 (01000 ( 0.014 ( 0.014 | 0.006 [ 0.006 | 0800 | 0440 [ 0.543 | 0044 [ 0.023 | 0.047 - o=
inch |MNom. | 0111 | 0.009 (01035 - - - - 0.805 [ 0445 | 0.555 [ 0030 | 0.033 | 0055 - -
Mfax. | 0118 [ 0014 |0.1110( 0.020 | 0018 | 0012 [ 0011 | O.810 [ 0450 [ 0567 | 0.056 | 0.043 | 0063 | 0.004 [ 10°
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32L STSOP(I)-8x13.4mm
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[ETYL & SECTION A—2

Note: Dimensions D1 and E do not include mold protrusions.
D1 and E are maximun plastic body size dimensions mcluding mold mismatch.

~STMBOL
~.. Ala ol W] e 1| e|le |D |m || |E| s | e
UNIT ™~ ¢ =
Min 005 | 080 | 017 | 017 | 010 | 0.10 | 7.90 1320 [ 1170 | 030 0675 0
mm | Nom 100 022 020 | = | = | o0 | 230 1340 (110 | o0 |05 0.278 3
: : 22 | 02 00 | yp, |13 80 | 050 | gp TYP.
Max | 1.20 105 | 027 | 023 | 021 | 016 | 810 13.60 | 11.90 | 0.70 5
Min 0.002 | 0.035 | 0.007 | 0.007 | 0.004 | 0,004 | 0311 0.520 | 0461 | 0.012 0.027 0
. 0.020 = ———| 0.010 00109
inch |Nom 0039 [0.009 0008 | - | - [0315| 2820 (0528 [ 0465 [ 0.000 | L2 e lE
Max | 0.047 0.041 | 0011 | 0.009 | 0.008 | 0.006 | 0319 0535 | 0260 | 0.028 5
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32L TSOP(I)-8x20mm
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SECTION A-A
Note: Plating thickness spec - 0.3 mil ~ 0.8 mil.
. 5YMBOL
e A Al Al b bl c el D E e HD L Ll ¥ =]
UMIT '\-\.
Min | 100 [ 005 | 095 | 017 | 017 | 000 | 010 | 1830 | 790 | 040 | 1980 ( 040 | 0.70 - 0=
mm  |Mom.| 1.10 [ 010 | 100 | 022 | 020 - - 1540 ) 800 | 0350 | 2000 [ O350 | 080 - -
Max | 1.20 [ 015 ) 105 | 027 | 023 | 021 | 016 | 1850 | 810 | 060 | 2020 ( O70 | 080 0.1 8
MWin, [0.0393( 0,002 | 0037 | 0.007 | 0.007 | 0.004 | 0004 | 0.720 [ Q311 | 0,006 | 0779 0015700275 - Il
inch  |Mom., (0L0433( 0.004 | 0,039 | 0.008 | 0.008 - - 0.724 [ 0315 | 0,020 | 0.787 0019700315 - -
Max. (00473 0,006 | 0.041 [ 0.011 | 0009 | 0008 | 0006 | 0.728 [ 0319 | 0,024 | 0795 |0.0277|0.0355( 0,004 8=
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32L TSOP2-400mil
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DETAITL "X" SECTION Y-Y
Note: Plating thickness spec - 0.3 mil ~ 0.8 mil.
~SYMBOL
e ala|a|s|w|c|la|p|e|la|e|r|u|n|r|n|D|Y
UMIT ""\--.___‘
Min | - | 0.05| 055|030 | 030012 0.10 |2082|11.56|10.03 040 012|012 -
mm [Nom| — |010|100| — |040| - |0.127[2095[1176]10.18] 227 [os0 |22 | O = [ = | %[ -
bsc bse | ref ref
Max. | 120 | 0.15 | 1.05 [ 0.52 [ 0.45 | 0.21 [ 016 [21.08[11.96[10.20 0.60 05| - 0.10
Min | - [0.002[0.037[0.012[0.012[0.005[0.004|0.820[0455[0.304] (o016 0.005|0.005 -
inch [Nom| - |0.004[0.039| - [0.016] - [0.005 |0:825|0.463[0.400| %70 fo.0n0 | 210|001 0087
Max. | 0.047]0.006] 0.042 [0.020| 0.018| 0.008[ 0.006 |0.830|0.471 | 0405 0.024 0010 - 0.004
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32L PDIP-600mil
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i 1
I .
i 1
B
Note: Plating thickness spec : 0.3 mil ~ 0.8 mil
~—.SYMBOL
e Al A2 B Bl d D E El & eB L 5 Q1
UNIT “™~._
Min | 0254 | 3.785 [ 0.330 | 1.143 | 0.152 |41.783|14.986(13.716 16.002) 3.048 | 1.651 | 1.651
3l
mm (Nom | - 3912 | 0457 | 1270 | 0.254 |41.910(15.240(13.518 (:l-j—'ﬁ-!;l} 16.510) 3.302 | 1.905 | 1.778
Max | - 4039 | 0584 | 1397 | 0356 (4203715494 (13,920 17.018) 3.556 | 2.159 | 1.905
Wi | 0010 | 0.149 [ 0013 | 0045 | 0006 | 1.645 | 0590 | 0.540 0.630 | 0.120 | 0.065 | 0.065
mch (MNom.| - 0.154 | 0.018 | 0.050 | 0010 | 1.650 | 0.600 | 0.544 &11&9!?} 0.630 | 0.130 | 0075 | 0.070
Max | - 0.159 | 0.023 | 0.055 | 0.014 | 1.655 | 0610 | 0548 0670 | 0.140 | 0085 | 0,075
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