m WHITE MICROELECTRONICS WS512K32-XXX

512Kx32 SRAM MODULE racuimivary+

FEATURES
M Access Times of 17, 20, 25, 35, 45, 55nS B TTL Compatible Inputs and Outputs
B Packaging W 5 Volt Power Supply
* 66 pin, PGA Type, 1.385 inch square, Hermetic B Low Power CMOS
Ceramic HIP (Package 402), SMD Number 5962-94611 M Built in Decoupling Caps and Multiple Ground Pins for Low
® 68 lead, 40mm Hermetic Low Capacitance CQFP, 5.Tmm Noise Operation
(0.200") (Package 501) SMD Number 5962-95624 B Weight

© 68 |ead, 40mm Hermetic Low Profile CQFP, 3.5mm (0.140")
(Package 502), SMD Number 5962-94611, Package to be
developed.

® 68 |ead, Hermetic CQFP (G2), 22mm (0.880 inch) square
(Package 500). Designed to fit JEDEC 68 lead 0.990" CQFJ

WS512K32-XG2X- 8 grams typical
WS512K32-XH2X - 13 grams typical
WS512K32-XG4X - 20 grams typical

This data sheet describes a product under development, not fully
characterized, and is subject to change without notice.

footprint (Fig. 3) SMD Number 5962-94611
B Organized as 512Kx32, User Configurable as 1Mx16 or 2Mx8
B Commercial, Industrial and Military Temperature Ranges

FIG.1 PIN CONFIGURATION FOR WS512K32N-XH2X, SMD 5962-94611 (XXHXX)
TOP VIEW PIN DESCRIPTION
1 12 23 34 45 56
— 1/00-31 | Data Inputs/Outputs

Cuos OQwe: Qross 1102e (O Voe OO 10s1O Aot Address Inputs
Owos Ocs: Quowu 10 (O €8 (O 10D WE+4 | Write Enables
Oiow Oanp Qo 1o (O WE Q) 10 CS_"“ Chip Selects

OE Output Enable
Oas Quon Ouow s QO 1102 O 105

Vee Power Supply
OAM OAm OO? A7O Aao Aoo GND Ground
Oais Oan Onn ne(O A0 a0 NG Not Gonnected
Cae Oae OwWE a0 A0 A0 BLOCK DIAGRAM
Oar Ovee Quor NOR EION O] WE; C&: anz?sz vTTg?sg WE,CS,

OE || |
Qoo (Ocsr Oos 1w css(Q 1023 Ao-1s —¢ - o 1| ‘ ‘
OI/O| ONC OI/Os VO”O GNDO |/02|O 512K x 8 512K x 8 512K x 8 512Kx 8
Qo Quos Ouos 1108 O 10 102D
11 22 33 44 55 66 % % % %
1/00-7 1/08-15 1/O18-23 1/024-31
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WHITE MICROELECTRONICS WS512K32-XXX

FIG. 2 PIN CONFIGURATION FOR WS512K32F-XG4X, SMD 5962-95624 (XXHNX)
AND WS512K32-XG4TX, SMD 5962-94611 (XXHNX)

TOP VIEW PIN DESCRIPTION
ezyz:28288ez22288 /0031 _| Data Inputs/Outputs
NOOI0O0T000T0000 Aots | Address Inputs

4 9 8 7 6 5 4 3 2 1 6867 666564 63 6261 ) WE Write Enab|es
oo = |10 60| 106 CSi4 Chip Selects
vor 1 |11 se| — o7 —
voe — |12 58| = 1018 OE Qutput Enable
vos — |13 57| == o
10e 1 |14 56| — Vo0 Ve Power Supply
1os — |15 55| = 1021 GND Ground
1vos — |16 54| = voz2
vo7 — |17 53| — 1023 NC Not Connected
GND — |18 52| — aND
/08 — |19 51| 1 o2s BLOCK DIAGRAM
1v0e = |20 50| = vozs o o 7
Voto T |21 49| [ /026 _ C‘Sw sz CSs
o1 ] |22 48| == o2y \ZTE * * *
V012 T |23 47| 3 028 Aots TT ‘\ ‘\ TT ‘\ ‘\ YT {
1013 ] |24 48| = 1oz
Vo4 25 48 /6% 512Kx 8 512K x 8 512K x 8 512K x 8
1015 — |26 44| == vos x x

\ 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 4243  J

TOOO0IITIoTIII 1 1 ¢ 1
TN ® Y Lo NS00 00
grzzzizglBgzzezese
1/00-7 1/08-15 1/016-23 1/024-31

FIG. 3 PIN CONFIGURATION FOR WS512K32-XG2X, SMD 5962-94611 (XXHMX)

TOP VIEW PIN DESCRIPTION
o O < = o
9z2ze2228582 222228 1/00-31_| Data Inputs/Outputs
58 7 65 4 3 2 16867 6665064636261 Ao1s | Address Inputs
1100 [] 10 60l 11016 WE14 Write Enables
o1 11 591 V017 —
1oz [{12 58] /018 CS1-4 Chip Selects
oz [|13 57[] 17019 —
104 [ 14 56[] 1020 | | OE Output Enable
1os [|15 55(] 11021 | | Vee Power Suppl
1106 [|16 54 11022 = 0.940" ! PRy
wor [17 53[] 11023 GND Ground
GND [[18 52[] GND The White 68 lead G2 CQFP fills NG Not Connected
lics (19 51l 10es the same fit and function as the
1109 []20 50(] 11025
voro f21 4] vozs JEDEC 68 lead CQFJ or 68 PLCC.
Vot [|22 48[] 11027 But the G2 has the TCE and lead
:jg:i Ezi :Z% :igz" inspection advantage of the
29
yo14 |25 5[] voso CQFP form. BLOCK DIAGRAM
11015 [|26 44 17031 WE1CS WE,CS, WE;CSs WE,CS,
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 OE |1 [ | |
eSS RS i1 |
§zz3zzz1Blbigz gz
512K x 8 512K x 8 512K x 8 512K x 8
{/ E|:/ % {|/
1/00-7 1/08-15 1/016-23 1/024-31
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WHITE MICROELECTRONICS WS512K32-XXX

ABSOLUTE MAXIMUM RATINGS CAPACITANCE
(Ta =+25°C)
Parameter Symbol Min Max Unit
Operating Temperature Ta -55 +125 °C Parameter Symbol Conditions Max [Unit
Storage Temperature TsTG -65 +150 °C ﬁcapacitance CoE Vin=0V, f=1.0MHz 50 pF
Signal Voltage Relativeto GND | Ve -05 Veet05 |V WE-4 capacitance Cwe [Vin=0V,f=1.0MHz pF
- S HIP (PGA) 20
Junction Temperature TJ 150 C CQFP G4 50
Supply Voltage Vee -0.5 7.0 \Y CQFP G2 20
CS1-4 capacitance Ccs Vin=0V,f=1.0 MHz 20 F
RECOMMENDED OPERATING CONDITIONS P P
- - Data |/0 capacitance Cio Vio=0V,f=1.0 MHz 20 pF
Parameter Symbol Min Max Unit Address input capacitance|  Cap Vin =0V, f=1.0 MHz 50 pF
Supply Voltage Vee 45 5.5 \ N - -
- This parameter is guaranteed by design but not tested.
Input High Voltage ViH 2.2 Vee + 0.3 \)
Input Low Voltage ViL 05 +0.8 v LOW CAPACITANCE CQFP
Operating Temp (Mil) T 55 +125 oG (Ta=+25°C)
Parameter Symbol Conditions Max Unit
TRUTH TABLE ﬁcapacitance Coe Vin=0V, f=1.0 MHz 32 pF
TS OF WE Mode Data I/0 Power CQFP G4 capacitance | Cwe | Vin=0V, f=1.0 MHz 32 pF
H X X Standby High Z Standby CS1-4 capacitance Ces Vin=0V, f=1.0 MHz 15 pF
L L H Read Data Out Active Data I/0 capacitance| Civo [Vio=0V,f=1.0 MHz 15 pF
L H H Out Disable High Z Active Address input
L X L Write Data In Active capacitance Cap Vin =0V, f=1.0MHz 32 pF
This parameter is guaranteed by design but not tested.
DC CHARACTERISTICS
(Vee=5.0V, Vss = 0V, TA =-55°C to +125°C)
Parameter Symbol Conditions Units
Min Max
Input Leakage Current LI Vee = 5.5, Vin = Gnb to Vee 10 pA
Output Leakage Current ILo CS = ViH, OE = Vi, Vout = GND to Ve 10 A
Operating Supply Current x 32 Mode Icc x 32 CS = ViL, OF = ViH, f=5MHz, Vcc = 5.5 520 mA
Standby Current IsB CS-= Vi, OE- ViH, f = 5SMHz, Vcc = 5.5 60 mA
Output Low Voltage VoL loL = 8mA for 17 - 35nS, 0.4 \
loL = 2.1mA for 45 - 55nS, Vcc = 4.5
Output High Voltage VoH loH = -4.0mA for 17 - 35nS, 2.4 \
loH = -1.0mA for 45 - 55nS, Vcc=4.5
NOTE: DC test conditions: ViH = Vecc -0.3V, ViL = 0.3V
DATA RETENTION CHARACTERISTICS
(Ta=-55°C to +125°C)
Parameter Symbol Conditions Units
Min Typ Max
Data Retention Supply Voltage VbR TS > Vee -0.2V 2.0 5.5 \
Data Retention Current Iccori Vee = 3V 3.2 12* mA
* Also available in Low Power version, please call factory for information.
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m WHITE MICROELECTRONICS WS512K32-XXX

AC CHARACTERISTICS
(Vec=5.0V, Vss = 0V, Ta=-55°C to +125°C)

Parameter Symbol -17 -20 =25 -35 -45 -55 Units
Read Cycle Min Max | Min Max | Min Max | Min Max | Min Max| Min Max

Read Cycle Time tRC 17 20 25 35 45 55 nS
Address Access Time tAA 17 20 25 35 45 55 nS
Output Hold from Address Change toH 0 0 0 0 0 0 nS
Chip Select Access Time tacs 17 20 25 35 45 55 nS
Output Enable to Output Valid toE 9 10 12 25 25 25 nS
Chip Select to Output in Low Z tcLz 2 2 2 4 4 4 nS
Output Enable to Output in Low Z toLz: 0 0 0 0 0 0 nS
Chip Disable to Output in High Z tcHz! 12 12 12 15 20 20 nS
Output Disable to Output in High Z toHz: 12 12 12 15 20 20 nsS

1. This parameter is guaranteed by design but not tested.
AC CHARACTERISTICS
(Vec=5.0V, Vss =0V, TA=-55°C to +125°C)

Parameter Symbol -17 -20 -25 -35 -45 -55 Units
Write Cycle Min Max | Min Max | Min Max | Min Max | Min Max | Min Max

Write Cycle Time twe 17 20 25 35 45 55 nS
Chip Select to End of Write tow 15 15 17 25 35 50 nS
Address Valid to End of Write taw 15 15 17 25 35 50 nS
Data Valid to End of Write tow 11 12 13 20 25 25 nS
Write Pulse Width twp 15 15 17 25 35 40 nS
Address Setup Time tas 2 2 2 2 2 2 nS
Address Hold Time tAH 0 0 0 0 5 5 nS
Output Active from End of Write tow: 2 3 4 4 5 5 nS
Write Enable to Output in High Z | twhz 9 11 13 15 20 20 nS
Data Hold Time tDH 0 0 0 0 0 0 nS

1. This parameter is guaranteed by design but not tested.
2. The Address Setup Time of minimum 2nS is for the G2 and H2 packages. tas minimum for G4 and G4T packages is OnS.

FIG. 4 AC TEST CONDITIONS

AC TEST CIRCUIT n
Parameter Typ Unit

Current Source ~ Input Pulse Levels ViL=0,ViH=3.0[ V

Input Rise and Fall 5 nS

Input and Output Reference Level 1.5 \

DUT. Vy =15V Output Timing Reference Level 1.5 i

Coy =50 pf (Bipolar Supply) NOTES:

Vz is programmable from -2V to +7V.
lot & lox programmable from 0 to 16mA.
Tester Impedance Zo=75 Q.
Vz is typically the midpoint of Vou and VoL.
lon loL & lonare adjusted to simulate a typical resistive load circuit.
ATE tester includes jig capacitance.

v

Current Source
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m WHITE MICROELECTRONICS WS512K32-XXX

FIG.5
TIMING WAVEFORM - READ CYCLE tac >k

tan

trc >
P — tenz
ADDRESS > >k tacs

etz —* |
e Z
[+ loe L*tOHz —

toLz

DATA VALID DATA /O DATA VALID —
HIGH IMPEDANCE 7

tan

< fon

DATA I/O PREVIOUS DATA VALID

READ CYGCLE 1 (CS = OE = V|, WE = V|1) READ CYCLE 2 (WE = V|)

FIG. 6 _
WRITE CYCLE - WE CONTROLLED

twe

ADDRESS >< >C

taw ——————»> ¢
. tow AH
s \L
tas
4—51 -« typ ———
WE XK tow
twhz - tow ton
DATA I/O DATA VALID
WRITE CYCLE 1, WE CONTROLLED
FIG. 7 B
WRITE CYCLE - CS CONTROLLED
twe
ADDRESS >< ><

taw

tAS tCW - tAH
cs I/

-~ twp ———»

tow ton

DATA I/O DATA VALID L

WRITE CYGLE 2, CS CONTROLLED
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m WHITE MICROELECTRONICS WS512K32-XXX

PACKAGE 402: 66 PIN, PGA TYPE, CERAMIC HEX-IN-LINE PACKAGE, HIP (H2)
i‘ 35.2 (1.385) + 0.38 (0.015) SQ _i
PIN 1 IDENTIFIERJ —
SQUARE PAD [
ON BOTTOM
z 25.4(1.0) TYP
L == _ v
57(0.223) 4 ‘ | |y
MAX [ 1
3.81 (0.150) S ﬁ H H H H J“L T t 1.27 (0.050) + 0.1 (0.005)
£0.1(0.005) 17 0.76 (0.030) + 0.1 (0.005)
254 (OJI'(‘)I(Q *" “ 15.24 (0.600) TYP >| 4’\ 1.27 (0.050) TYP DIA
‘ «— 0.46 (0.018) + 0.05 (0.002) DIA
= 254 (1.0) TYP >
ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES
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m WHITE MICROELECTRONICS WS512K32-XXX

PACKAGE 500: 68 LEAD, CERAMIC QUAD FLAT PACK, CQFP (G2)

- 25.1(0.990) +0.25 (0.010) S —————»>

< 22.4(0.880)+0.25 (0.010) SQ — ! 5.1(0.200) MAX
—>I| & 0.25(0.010) 0.1 (0.005)
QOO0A0ANOO000TN0L |2
= A Y=
= pin — — b |4—0.25 (0.010) REF
—] —
—  —
— —
—  —
—] —
= = 24.0 (0.946)
= — +0.25 (0.010)
5 (0.010)
= — 3°/-3 27 (0.005)
| m— —
— —
— = 1.0 (0.040)
— = +0.127 (0.005)
— — -— 2387
— )= LT (0.940) REF
[ == v
\ 7 DETAIL A
<
1.27 (0.050) TYP — P>  |«4— —R__ .
(0:050) ‘ >l SEE DETAIL"A
0.38 (0.015) + 0.05 (0.002)
<« 203(0800)REF—»
[ ] The White 68 lead G2 CQFP fills
[ |

JEDEC 68 lead CQFJ or 68 PLCC.
But the G2 has the TCE and lead
inspection advantage of the
CQFP form.

I
RLL the same fit and function as the
)
I
I

ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES
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m WHITE MICROELECTRONICS WS512K32-XXX

PACKAGE 501: 68 LEAD, CERAMIC QUAD FLAT PACK, CQFP (G4)

‘47 396 (1.56) £ 0.38 (0.015) SQ —————

PIN 1 IDENTIFIER

12.7 (0.500)
+05(0,020)
4 PLAGES

1 (0.200)
.25 (0.010)
PLACES
1.27 (0.050) 0.38 (0.015)
ha +0.08 (0.003)
68 PLACES
[ 38 (1.50) TYP »|

4 PLAGES

—» la— 5.1 (0.200) MAX

la— 1.27 (0.050)
£0.1 (0.005)

o

JL 0.25 (0.010)

+0.05 (0.002)

ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES

39.6 (1.56) + 0.38 (0.015) SQ
|'J.'L'L'M'ui]'l'|'$'$'&'L'L'$

r aag 1
Pin1

PIN 1 IDENTIFIER

R
10yl
WRHII

A

|

!

I'Iiﬁjﬁ'ﬁ‘ﬂﬂﬂvﬂ*ﬂwﬂ

M ﬂ-]

T

[ )

““““““‘lll R
+0.5 (0.020)
4PLACES

| (TUACLLARNIN |

o —|
1.27 (0.050) 038 (0.015)
P +0.08 (0.003)

68 PLACES

38 (1.50) TYP
4 PLACES

PACKAGE 502: 68 LEAD, CERAMIC QUAD FLAT PACK, LOW PROFILE CQFP (G4T)

— ‘4— 356 (0.140) MAX

— H ~— 0.25(0.010)
+0.05(0.002)

ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES
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m WHITE MICROELECTRONICS

WS512K32-XXX

ORDERING INFORMATION

WS 512K 32 X - XXX

XX

L DEVICE GRADE:

Q= MIL-STD-883 Compliant

M= Military Screened-55°C to +125°C
-40°C to 85°C
0°C to +70°C

| = Industrial

C = Commercial

PACKAGE TYPE:
H2 = Ceramic Hex-In-line Package, HIP (Package 402)

G2 = 22mm Ceramic Quad Flat Pack, CQFP (Package 500)
G4 =40mm Ceramic Quad Flat Pack, CQFP (Package 501)
G4T = 40mm Low Profile CQFP (Package 502)

ACCESS TIME IN nS

IMPROVEMENT MARK:
N = No Connect at pin 21 and 39 in HIP for Upgrades
F = Low Capacitance CQFP

ORGANIZATION, 512Kx32
User configurable as 1Mx16 or 2Mx8

SRAM

WHITE MICROELECTRONICS
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m WHITE MICROELECTRONICS WS512K32-XXX

128K x 32 SRAM Module 55nS 66 pin HIP (H1) 5962-94611 05HXX
128K x 32 SRAM Module 45nS 66 pin HIP (H1) 5962-94611 06HXX
128K x 32 SRAM Module 35nS 66 pin HIP (H1) 5962-94611 07HXX
128K x 32 SRAM Module 25nS 66 pin HIP (H1) 5962-94611 08HXX
128K x 32 SRAM Module 20nS 66 pin HIP (H1) 5962-94611 09HXX
128K x 32 SRAM Module 17nS 66 pin HIP (H1) 5962-94611 10HXX
512K x 32 SRAM Module 55nS 68 lead CQFP Low Profile (G4T) 5962-94611 05HYX
512K x 32 SRAM Module 45nS 68 lead CQFP Low Profile (GAT) 5962-94611 06HYX
512K x 32 SRAM Module 35nS 68 lead CQFP Low Profile (G4T) 5962-94611 07HYX
512K x 32 SRAM Module 25nS 68 lead CQFP Low Profile (G4T) 5962-94611 08HYX
512K x 32 SRAM Module 20nS 68 lead CQFP Low Profile (G4T) 5962-94611 09HYX
512K x 32 SRAM Module 17nS 68 lead CQFP Low Profile (G4T) 5962-94611 10HYX
512K x 32 SRAM Module 55nS 68 lead CQFP/J (G2) 5962-94611 05HMX
512K x 32 SRAM Module 45nS 68 lead CQFP/J (G2) 5862-94611 06HMX
512K x 32 SRAM Module 35nS 68 lead CQFP/J (G2) 5962-94611 07HMX
512K x 32 SRAM Module 25nS 68 lead CQFP/J (G2) 5962-94611 08HMX
512K x 32 SRAM Module 20nS 68 lead CQFP/AJ (G2) 5962-94611 09HMX
512K x 32 SRAM Module 17nS 68 lead CQFP/J (G2) 5962-94611 10HMX
512K x 32 SRAM Module 55nS 68 lead CQFP Low Capacitance (G4) 5962-95624 05HNX
512K x 32 SRAM Module 45nS 68 lead CQFP Low Capacitance (G4) 5962-95624 06HNX
512K x 32 SRAM Module 35nS 68 lead CQFP Low Capacitance (G4) 5962-95624 07HNX
512K x 32 SRAM Module 25nS 68 lead CQFP Low Capacitance (G4) 5962-95624 08HNX
512K x 32 SRAM Nodule 20nS 68 lead COFP Low Capacitance (G4) 5962-95624 09HNX
512K x 32 SRAM Module 17nS 68 lead CQFP Low Capacitance (G4) 5962-95624 10HNX
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