MWHITE ELECTRONIC DESIGNS

WF512K32-XXX5

512Kx32 5V FLASH MODULE, SMD 5962-94612

FEATURES m Organized as 512Kx32
B Access Times of 60, 70, 90, 120, 150ns m Commercial, Industrial and Military Temperature Ranges
W Packaging m 5 \Volt Programming. 5V = 10% Supply.
* 66 pin, PGA Type, 1.075" square, Hermetic Ceramic m Low Power CMOS, 6.5mA Standby
HIP (Package 400). B Embedded Erase and Program Algorithms
¢ (?38 'iad/ ‘;%g?/ Low Profile 3.5mm (0.140"), CQFP m TTL Compatible Inputs and CMOS Outputs
ackage
S ) m  Built-in Decoupling Caps for Low Noise Operation
* 68 lead, 23.9mm (0.940") Low Profile CQFP (G1U) ]
3.5mm (0.140") high, (Package 519) B Page Program Operation and Internal Program
' A Control Time
* 68 lead, 22.4mm (0.880") Low Profile CQFP (G2U) )
3.5mm (0.140") high, (Package 510)" B Weight
® 100,000 Erase/Program Cycles Minimum * WEST2K32N - XHTXS - 13 grams typical
) * WF512K32 - XG4TX5" - 20 grams typical
W Sector Architecture * WF512K32 - XGTUXS5 - 5 grams typical
B 8 equal size sectors of 64KBytes each * WF512K32 - XG2UX5' - 8 grams typical
B Any combination of sectors can be concurrently Note 1: Package Not Recommended for New Design
erased. Also supports full chip erase Note 2: See Flash Programming Application Note 4M5 for algorithms.
Fic. T PiIN CoNfGURATION For WF512K392N-XH1X5
Tor View PN Description
! 12 2 S * % |/O0-31 | Data Inputs/Outputs
Ouwos Owe: Ouioss 11024 ) Vee O 110510 AO-18 | Address Inputs
Ouos Ocs: Ouon HORNON IO WE1-4 | Write Enables
Owow Oano Oiions 1102 ) WE+ () 110260 CS1-4 | Chip Selects
Onu Quon Qo A O 10O 1020 OE Output Enable
OAm OAm OCE A2 O A4 O A O vee Power Supply
O O GND Ground
Onn As Ar NeOD AsO A0 NC Not Connected
OAO OAWS OVEW Atz O ASO AeO
Oae Ovee Qo A WEsQ 100 Block Diacran
Omoe Ocst Oros 1106 () €S 102 WE, 55, W, S5, WESCS WE.GS
OE [ [ [
Quor One QOuos 11017 ) GND () 110210 Ao-ts — 41 FE. Faa. ] ‘ ‘
Ouwo. Quos Qos 1016 O 1015 10200) - . S1oK s I
11 22 33 44 55 66
1/00-7 1/08-15 1/016-23 1/024-31
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WWHITE ELECTRONIC DESIGNS WE512K32-XXX5

Fic. 2 PIN CONFIGURATION FOR WF519K32-XG4TX5!

Tor View Pin Description

= o O -
Sezyzz2B5B2erzes8 //O0-31| Data Inputs/Outputs
I A0-18 | Address Inputs
(" 987 654 3 2 168670666564636261 ) R .
WE Write Enable
1100 — |10 60| — /016 —_— R
o1 == |11 59| o7 CS1-4 | Chip Selects
1102 — |12 58| [ /018 R
1103 — |13 57| [ 1019 OE Output Enable
1104 T |14 56| —3 11020
1105 ] [15 55| [ 1/021 \/CC Power Supply
1106 ] |16 54| [ 1/022
o7 — |17 53| 11023
GND ] |18 52| 1 GND GND Ground
1108 T [19 51| [ 1/024
w0s = |20 s0| = wozs NC Not Connected
11010 T |21 49| =1 11026
11011 ] |22 48| 3 1/027
otz | |23 a7| =1 1028 Biock Diacram
11013 T |24 46| [ 1/029 _ _ — .
io1s | |25 45| 11030 WE s+ i Gss sS4
11015 . |26 44| =1 11031 oF bl bl T ‘
. T A A ‘
\__2728293031323334353637383040414243 ) Ao0-18 T b AN 1

<

TITTTT00000TT]
<X xzl@lo

‘ [SHCICIG NG
zzzzz
8/1/ % % S/I/

1/00-7 1/08-15 1/016-23 1/024-31

Cs2
Cs4
A17
A18

Fic. 3 PIN ConFicuRATION For WF5192K32-XG2UX5" ANp WF5192K32-XG1UX5

Tor View
PN DescripTioN

o 8230 e 8

222223226585 2222%¢ /00-31 | Data Inputs/Outputs

e e e e e I e

9 87 654 3 2 106867666564 636261

AO0-18 | Address Inputs

1100 [] 10 60 /016 — -
o1 [ 11 59[] 1017 WE1-4 | Write Enables
1102 |12 58] /018 — .
/03 [ 13 57] 11019 CS1‘4 Ch|p S€|€Ct5
1104 [ 14 56 (] 1/020 T
1105 [| 15 55(] 1/021 OE Output Enable
1106 [ 16 54] 1/022
vor 017 531 Vo2 VCC Power Supply
GND {18 o GND | Ground
1108 [ 19 51[] 1/024
1109 ] 20 50 1/025
11010 [ 21 491] 1/026
11011 [ 22 48[] 1/027 Biock Diacram
11012 [| 23 4711 11028 wE. &5 7E &S TE.GS WE.Gs
11013 [ 24 46[] 1/029 = TH‘ THZ Tma H‘
11014 [| 25 45[] 11030 Ao-ts —¢—— o] ] — N
11015 [| 26 441] 1/031

27282930 313233 34 35 36 37 38 3040 41 42 43 512K x8 512K x8 512K x 8 512K x8

gregTeepWata D 2eQ

SaxxxxxlBlof<gEgEcz2

<
‘LIJ
=

E/I/ B/I/ 8/1/ %

1/00-7 1/108-15 1/016-23 1/024-31

Note 1: Package Not Recommended for New Design
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WWHITE ELECTRONIC DESIGNS WF512K32-XXX5

Assowte Maximum Ratings (1) CAPACITANCE
— 0,
Parameter Unit (TA = +95°C)
Operating Temperature -55to +125 °C Parameter Symbol Conditions Max | Unit
Supply Voltage Range (Vcc) -20to +7.0 \ OE capacitance Coe  [VIN=0V,f=10MHz 50 oF
Signal voltage range (any pin except A9) (2) | -2.0to +7.0 \ WE1-4 capacitance Cwe |VN=0V,f=10MHz oF
Storage Temperature Range -65to +150 °C HIP (PGA) 20
Lead Temperature (soldering, 10 seconds) +300 °C CQPPGAT 50
- - CQFPG2U/GTU 15
Data Retention (Mil Temp) 20 years —
- - - CS1-4 capacitance Ces ViN=0V,f=1.0MHz 20 oF
Endurance - write/erase cycles (Mil Temp) 100,000 cycles min.
Data l/O it G Vo =0V, f=10MH 20
A9 Voltage for sector protect (Vi) (3) -2.0to +14.0 \Y atalk .capao an({e r© ° - z 23
NOTES. Addressinput capacitance Cap | VN =0V, f=10MHz| 50 oF
1. Stresses above the absolute maximum rating may cause permanent damage This parameter is Suaranteed by design but not tested.
to the device. Extended operation at the maximum levels may degrade
performance and affect reliability. Low Caraciiance CQFP
2. Minimum DC voltage on input or I/O pins is -0.5V. During voltage transitions, (TA = +95°0)
inputs may overshoot Vss to -2.0 V for periods of up to 20ns. Maximum DC — -
voltage on output and /O pins is Vicc + 0.5V, During voltage transitions, Parameter Symbol Conditions Max | Unit
outputs may overshoot to Viec + 2.0 V for periodis of up to 20ns. OF capacitance COE | VIN=0V,f=10MHz | 32 | pf
3. Minimum DC input voltage on A9 pin is -0.5V. During voltage transitions, A9 CQFP G4 capacnance CWE | VIN i 0 xf f i 1.0MHz | 39 o
may overshoot Vs to -2V for periods of up to 20ns. Maximum DC input gsg ﬁ éapacwa_?ce CC|§(S) \\//II/’\(‘) i% \’/ ffi 1 1’ %A;\AI—"_'Z 1 g o
voltage on A9 is + 13.5V which may overshoot to 14.0 V for periods up ata vcapao anc.e G z o
to 90ns. Address input capacitance | CAD | VIN =0V, f=1.0MHz| 32 oF

This parameter is guaranteed by design but not tested.
Recommenpep Orerating CONDITIONS

Parameter Symbol Min Max Unit
Supply Voltage Vcc 4.5 55 \
InputHigh Voltage VH 2.0 Vcc+ 0.5 \Y
Input Low Voltage ViL -0.5 +0.8 \Y
Operating Temp. (Mil.) TA -55 +195 °C
Operating Temp. (Ind.) TA -40 +85 °C
Av Voltage for Sector Protect Vip 11.5 12.5 \Y

DC Craracteristics - CMOS ComparisLe
(Vcc = 5.0V, Vss = OV, TA = -55°Cto +125°C)

Parameter Symbol Conditions Min Max Unit
Input Leakage Current N Vcc =5.5,ViN = GND orVcc 10 UA
Output Leakage Current ILox32 Vcc =5.5,ViIN=GNDorVcc 10 UA
Vcc Active Current forRead (1) lcct TS = Vi, OF = ViH, f = 5MHz 190 mA
Vcc Active Current for Program or Erase (2) lcce CS=Vi,OE=VH 240 mA
Vcc Standby Current Iccs4 Vcc =5.5,CS =V, f = 5MHz 6.5 mA
Vcc Static Current lces Vcc=55,CS =VH 0.6 mA
Output Low Voltage Vou lot = 8.0 mA, Vcc = 4.5 0.45 \%
Output High Voltage VOH1 loH = 2.5 mA, Vcc = 4.5 0.85 x Vcc \%
Low Vcc Lock-Out Voltage Viko 3.2 4.9 \%

DC test condiitions: VIL = 0.3V, VIH = VCC- 0.3V

NOTES:

1. The ICC current listed includes both the DC operating current and the frequency dependent component (at 5 MHz). The frequency component typically is less than2
mA/MHz, with OE at VIH.

2. ICC active while Embedded Algorithm (orogram or erase) is in progress.
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WWHITE ELECTRONIC DESIGNS WF512K32-XXX5

AC CHARACTERISTICS — WRITE/ERASE/PROGRAM OPERATIONS,E CONTROLLED
(Vce = 5.0V, Vss = 0V, TA = -55°Cto +125°C)

Parameter Symbol -60 -70 90 -120 -150 Unit
Min Max Min  Max Min Max Min Max Min Max
Write Cycle Time tAVAV twc 60 70 90 120 150 ns
Write Enable Setup Time tWLEL tws 0 0 0 0 0 ns
Chip Select Pulse Width tELEH tep 40 45 45 50 50 ns
Address Setup Time tAVEL tAs 0 0 0 0 0 s
Data Setup Time tDVEH tos 40 45 45 50 50 s
Data Hold Time tEHDX toH 0 0 0 0 0 ns
Address Hold Time tELAX tAH 40 45 45 50 50 ns
Chip Select Pulse Width High tEHEL teeH 20 20 20 20 20 ns
Duration of Byte Programming Operation (1) tWHWH1 300 300 300 300 300 s
Sector Erase Time (2) tWHWH? 15 15 15 15 15 sec
Read Recovery Time tGHEL 0 0 0 0 0 ns
Chip Programming Time 11 11 11 11 11 sec
Chip Erase Time (3) 64 64 64 64 64 sec
NOTES:

1. Typical value for tWHWHT is 7us.
9. Typical value for tWHWH?Z is 1sec.
3. Typical value for Chip Erase Time is 8sec.

Fe. 4 AC Test Creur AC Test Conprmons

Parameter Typ Unit

- InputPulse Levels ViL=0,Vu=30]| V

Current Source Input Rise and Fall 5 s

Input and Output Reference Level 1.5 \

Output Timing Reference Level 1.5 \

D.U.T. v, 1.5V
(Bipolar Supply) Notes:

Cerr = 50pF VZ is programmable from -9V to +7V.

IOL & IOH programmable from 0 to 16mA.

Tester Impedance Z0 = 750.

on VZ is typically the micipoint of VOH and VOL.

I0OL & IOH are adjusted to simulate a typical resistive load circuit.
ATE tester includes jig capacitance.

v

Current Source
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WWHITE ELECTRONIC DESIGNS WF512K32-XXX5

AC CHARACTERISTICS — WRITE/ERASE/PROGRAM OPERAﬂONs,ﬁ CONTROLLED
(VCC = 5.0V, TA = -55°C 10 +125°C)

Parameter Symbol -60 -70 90 -120 -150 Unit
Min Max | Min Max | Min Max | Min Max | Min  Max

Write Cycle Time tAVAV twc 60 70 90 120 150 s
Chip Select Setup Time tELWL tcs 0 0 0 0 0 s
Write Enable Pulse Width tWLWH twp 40 45 45 50 50 s
Address Setup Time tAVWH tAs 0 0 0 0 0 s
Data Setup Time tDVWH tos 40 45 45 50 50 s
DataHold Time twHDX tDH 0 0 0 0 0 s
Address Hold Time twhax tAH 40 45 45 50 50 ns
Write Enable Pulse Width High tWHWL twpH 20 20 20 20 20 s
Duration of Byte Programming Operation (1) tWHWH1 300 300 300 300 300 s
SectorErase Time (2) tWHWH? 15 15 15 15 15 sec
Read Recovery Time before Write tGHWL 0 0 0 0 0 s
Vcc Set-up Time tves 50 50 50 50 50 s
Chip Programming Time 11 11 11 11 11 sec
Output Enable Setup Time toEs 0 0 0 0 0 s
Output Enable Hold Time (4) toEH 10 10 10 10 10 ns
Chip Erase Time (3) 64 64 64 64 64 sec

NOTES:

1. Typical value for tWHWH1 is 7us.

9. Typical value for tWHWH?Z is 1sec.

3. Typical value for Chip Erase Time is 8sec.

4. For Togsle and Data Polling.

AC CHARACTERISTICS — READ ONLY OPERATIONS
(VCC = 5.0V, TA = -55°C 10 +1925°C)
Parameter Symbol -60 -70 90 -190 -150 Unit
Min Max | Min Max | Min Max | Min  Max Min  Max

Read Cycle Time tAVAV tre 60 70 90 120 150 s
Address Access Time tavay tacC 60 70 90 120 150 ns
Chip Select Access Time teLav tce 60 70 90 120 150 ns
OutputEnable to Output Valid teLav toe 30 35 35 50 55 ns
Chip Selectto Output HighZ (1) teHaz toF 20 20 20 30 35 ns
Output Enable High to OutputHigh Z (1) tGHQz toF 20 20 20 30 35 s
OutputHold fromAddress, CSorOE Change, taxax toH 0 0 0 0 0 s
whicheverisFirst

1. Guaranteed by design, but not tested
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WWHITE ELECTRONIC DESIGNS WF512K32-XXX5

FIG. 5 AC WAavErorms FOR READ OPERATIONS
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MWHITE ELECTRONIC DESIGNS WF512K32-XXX5

Fic. 6 WRITE/ERASE/PROGRAM OPERATION, WE CONTROLLED
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NOTES:

1. PA is the addlress of the memory location to be programmed.

9. PD s the data to be programmed at byte address.

3. D7 is the output of the complement of the diata written to the device (for each chip).
4. DOUT is the output of the data written to the dlevice.

5. Figure indlicates last two bus cycles of four bus cycle sequence.
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WWHITE ELECTRONIC DESIGNS WE512K32-XXX5

Fic. 7 AC WAverorms CHIP/SECTOR ERASE OPERATIONS
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NOTE:
1. SA s the sector addiress for Sector Erase.
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MWHITE ELECTRONIC DESIGNS WF512K32-XXX5

Fic. 8 AC WAvErormSs FOR DATA PoOLLNG DURING EMBEDDED ALGORITHM OPERATIONS
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WWHITE ELECTRONIC DESIGNS WE512K32-XXX5

Fic. 9 AITERNATE CS CONTROLLED PROGRAMMING OPERATION TIMINGS
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Notes:
1. PA represents the address of the memory location to be programmed.

9. PD represents the data to be programmed at byte address.

3.D7isthe output of the complement of the data written to the device (for each chip).
4. DOUT is the output of the data written to the dlevice.

5. Figure indlicates the last two bus cycles of a four bus cycle sequence.
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MWHITE ELECTRONIC DESIGNS WF512K32-XXX5

Packace 400: 66 PN, PGA Typg, CEramIC HEX-IN-LINE PACKAGE, Hip (H1)

‘ 27.3(1.075) + 0.25(0.010) SQ ‘

PIN 1 IDENTIFIER/

SQUARE PAD —
ON BOTTOM

—— 25.4(1.0)TYP

4.34(0.171)
MAX

‘\+

[ \v
v
3.81(0.150) ﬁ H H 142 (0.056) + 0.13 (0.005)

+0.13 (0.005)
f 076 (0.030) + 0.13 (0.005)
—| e
254 (0'][(\)(03 15.24 (0.600) TYP ‘ 1.27 (0.050) TYP DIA

4— 0.46 (0.018) + 0.05 (0.002) DIA

I 25.4 (1.0) TYP

ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES
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WWHITE ELECTRONIC DESIGNS

WF512K32-XXX5

————25.75 (0.990) + 0.25 (0.010) SQ —————
-———22.36 (0.880) + 0.25 (0.010) SQ ————»»

[OIIOAARATIRARANT

Pin1

Aannnnonoonnooonn
I

TTTI0U00000000000

1.27(0.050) TYP —#! | 4—
— | |-—
0.38 (0.015) + 0.05 (0.002)

4—— 20.3(0.800) REF ———»

!
| |
! 0.940" ————|

PACKAGE 510: 68 Leap, Ceramic QUAD FLaT Pack, CQFP (GQU)'

«— 3.51(0.140) MAX

—| 4= 0.25 (0.010) + 0.10 (0.002)

71;‘,7
—»| |-4—0.25(0.010) REF
24.0 (0.946)
+£0.25 (0.010) 31(30(82(;37)
117
1.01 (0.040) -—
+0.13 (0.005)
- 387 — p
d. (0.940) REF
(] \
= 1
S’ DETAIL A
N
L SEE DETAIL "A"

The White 68 lead G2U CQFP
fills the same fit and function
as the JEDEC 68 lead CQFJ or
68 PLCC. But the G2U has the
TCE and lead inspection
advantage of the CQFP form.

ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES

Note 1: Package Not Recommended for New Design
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MWHITE ELECTRONIC DESIGNS WF512K32-XXX5

PACKAGE 519:

68 Leap, Ceramic QUAD FLAT PACK, Low ProriLe CQFP (GTU)

—————25.27(0.995) + 0.13 (0.005) SQ —————|
|-————23.88 (0.940) + 0.25 (0.010) SQ ————»|

—» -4— 3.56 (0.140) MAX

4"‘* 0.25 (0.010)

nnnonnaonaonononnnn

061 (0.024)
+0.15 (0.006)

0.84 (0.033) REF

Innnnnnnnnnnnnnn
guunouoounouooooouon

A DETAILA

//—1\

gouopoooooooooouyg

4»‘ ‘« 127 (0.050) ‘« - SEE DETAIL A"
0.38 (0.015) £ 0.05 (0.002) .
The White 68 lead G1U CQFP

|—————— 20.3 (0.800) REF
fills the same fit and function
as the JEDEC 68 lead CQFJ or
68 PLCC. But the G1U has the
TCE and lead inspection
advantage of the CQFP form.

ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES

PACKAGE 5092: 68 Leap, Ceramic QUAD FLAT PAck, Low Prorie CQFP (G4T)!

‘47 39.6 (1.56) + 0.38 (0.015) SQ ———»| —» la— 5.1 (0.200) MAX

4‘ le— 1.27 (0.050)
@ + 0.1 (0.005)

PIN 1 IDENTIFIER

12.7 (0.500)
+0.5(0.090)
4 PLACES
5.1 (0.200)
+0.95(0.010)
4 PLACES ]
‘ 0.25 (0.010)
e
1.97 (0.050) 0.38(0015) *005(0009)
™ = 0,08 (0.003)
68 PLACES
38 (1.50) TYP ‘
4 PLACES

ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES
Note 1: Package Not Recommended for New Design
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WWHITE ELECTRONIC DESIGNS

WF512K32-XXX5

ORDERING INFORMATION
W F 519K32 X - XXX X X 5 X

L

LEAD FINISH:

Blank = Gold plated leads

A = Solderdipleads

Vir PROGRAMMING VOLTAGE

5=5V

— DEVICE GRADE:

Q = MIL-STD-883 Compliant

M = Military Screened -55°Cto +125°C
| = Industrial -40°Cto +85°C
C = Commercial 0°Cto +70°C

PACKAGE TYPE:

H1 = 1.075"sq. Ceramic Hex In Line Package, HIP (Package 400*)

G2U' = 22.4mm Ceramic Quad Flat Pack, Low Profile CQFP (Package 510)
GA4T' = 40mm Low Profile CQFP (Package 502)

G1U = 23.9mm Ceramic Quad Flat Pack, Low Profile CQFP (Package 519)

ACCESSTIME (ns)

IMPROVEMENT MARK

N = No Connectat pins 21 and 39in HIP for Upgrade

ORGANIZATION, 512K x 32

User configurable as TMx 16 or 2Mx 8

FLASH

WHITE ELECTRONIC DESIGNS CORP.

Note 1: Package Not Recommended for New Design
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WWHITE ELECTRONIC DESIGNS WF512K32-XXX5

DEVICE TYPE SPEED PACKAGE SMD NO.

512K x 32 Flash Module 150ns 66 pin HIP (H1) 1.075" sq. 5962-94612 0T1H4X
512K x 32 Flash Module 120ns 66 pin HIP (H1) 1.075" sq. 5962-94612 02H4X
512K x 32 Flash Module 90ns 66 pin HIP (H1) 1.075" sq. 5962-94612 03H4X
512K x 32 Flash Module 70ns 66 pin HIP (H1) 1.075" sq. 5969-94612 04H4X
512K x 32 Flash Module 60ns 66 pin HIP (H1) 1.075" sq. 59692-94612 05H4X
512K x 32 Flash Module 150ns 68 lead CQFP Low Profile (G4T) 5962-94612 OTHTX
512K x 32 Flash Module 120ns 68 lead CQFP Low Profile (G4T) 5962-94612 02HTX
512K x 32 Flash Module 90ns 68 lead CQFP Low Profile (G4T) 5962-94612 03HTX
512K x 32 Flash Module 70ns 68 lead CQFP Low Profile (G4T) 59692-94612 04HTX
512K x 32 Flash Module 60ns 68 lead CQFP Low Profile (G4T) 59692-94612 05HTX
512K x 32 Flash Module 150ns 68 lead CQFP/J (G2U) 5962-94612 01HZX
519K x 32 Flash Module 120ns 68 lead CQFP/J (G2U) 5962-94612 02HZX
512K x 32 Flash Module 90ns 68 lead CQFP/J (G2U) 59692-94612 03HZX
512K x 32 Flash Module 70ns 68 lead CQFP/) (G2U) 59692-94612 04HZX
512K x 32 Flash Module 60ns 68 lead CQFP/) (G2U) 5969-94612 05HZX
512K x 32 Flash Module 150ns 68 lead CQFP (G1U) 5962-94612 0TH9X
512K x 32 Flash Module 120ns 68 lead CQFP (G1U) 59692-94612 02H9X
512K x 32 Flash Module 90ns 68 lead CQFP (G1U) 59692-94612 03H9X
512K x 32 Flash Module 70ns 68 lead CQFP (G1U) 59692-94612 04H9X
512K x 32 Flash Module 60ns 68 lead CQFP (G1U) 59692-94612 05H9X
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