m WHITE MICROELECTRONICS W F512K32-XXX5

512Kx32 5V FLASH MODULE, SM D 5962-94612

FEATURES
B Access Times of 70, 90, 120, 150ns B Organized as 512Kx32
W Packaging B Commercial, Industrial and Military Temperature Ranges
+ 66-pin, PGA Type, 1.075 inch square, Hermetic W 5 Volt Programming. 5V +10% Supply.
Ceramic HIP (Package 400") B Low Power CMOS, 6.5mA Standby
: (GF?alc?(Z(gi;,e‘lso(r)qr)n, Low Capacitance Hermetic CQFP B Embedded Erase and Program Algorithms
B TTL Compatible Inputs and CMOS Cutput
+ 68 lead, 40mm, Low Profile 3.5mm (0.140"), CQFP - ~Ompatiole Tputs an s
(Package 502) W Built-in Decoupling Caps tor Low Noise Operation
+ 68 lead, Hermetic CQFP (G2U), 22.4mm (0.880 inch) W Page Program Operation and Internal Program Control Time
square (Package 510), 3.56mm (0.140 inch) high. W Weight
[I):93|%ned to fit JEDEC 68 lead 0.990" CQRJ footprlnt WB12K32-XG2UX5 -8 grams typ|Ca|
(Fg. 3) WF512K32-XH1X5 -13 grams typical
W 100,000 Erase/Program Cycles Minimum (0°C to 70°C) WF512K32-XG4 X5 - 20 grams typical
B Sector Architecture WF512K32-XG4TX5 - 20 grams typical
-8 equal Silze sgctors of 64KByteS each 1. Call factory for PGA type (HIP) package options.
* Any combination of sectors can be concurrently erased. Note: See programming information 4M5 in programming section for
Also supports full chip erase algorithms.
FIG.1 PIN CONFIGURATION FOR WF512K32N-XH1X5
TOP VIEW PIN DESCRIPTION
1 12 23 34 45 56
— 1/0o-31 | Data Inputs/Outputs
QOuo: Owe: Quoss 1026 Q) Vee O 105 O ore Address Inputs
QOuos Ocs: Qo O ON 0] WEi4 Write Enables
Qo Oano Oivoss 102 O WEs (O 1102 (D CS1-4 Chip Selects
O 0O OF Output Enable
Onu o (o A QO 10O 10O Voo Power Supply
OAwe OAwo O(E szo AAO AwO GND Ground
Oar Oas Oar O a0 a0 NC Not Connected
Onr Oas Owe A A0 A0 BLOCK DIAGRAM
Oae Ovee Qiror A Wes 1= WE; &8 w_t|520_52 w_TgT_sg WE, TS,
oE [ |
Qoo Ocs1 Qo o) €8 1020 Ao-e —4 11 i +HH 1 ‘ ‘
OVQ One QOvios VOWO aNo () 1o (O 512K x 8 512Kx 8 512K x 8 512Kx 8
Qo Quos Qiros 10O 105 Vo)
11 22 33 44 55 66 B/I/ % {V B/I(
1/00-7 1/08-15 1/016-23 1/024-31
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FIG. 2

PIN CONFIGURATION FOR WF512K32F-XG4X5 (Low Capacitance)
AND WF512K32-XG4TX5

PIN DESCRIPTION

Q
Ce2z333 2 25 ol; 252258 1/Qo-31 | Data Inputs/Outputs
NOONNI0NOInnoana Aco | Address Inputs
(9876543 2 16867666564636261 WE Write Enable
1700 ] |10 60 111016 CS1-4 Chip Selects
vor — |11 s9| == 1017 —
voe — |12 ss| =1 vose OE Output Enable
vos = |13 57| /=1 11019 Voo Power Supply
yos — |14 56| =1 11020
1os ] |15 55 [ 11021 GND Ground
vos — |16 54| 1 11022
vor — |17 53| == 1023 NG Not Connected
GND — |18 52| = GND
voe — |19 51| =1 11024 BLOCK DIAGRAM
yos — |20 50 =1 11025 _ = =
yoto = |21 49( 111026 WE = ’ °
yor1 . |22 48[ 1 11027 OE + T * T * T
V012 ] |23 47| == vo2e Ao —9 11 )
11013 T [24 46| /1 171029
vo1s — |25 45| [/ 1/030 512K x 8 512K x 8 512K x 8 512K x 8
/015 ] |26 44| /3 1/031
\_ 2728203031323334353637383940414243
HLILILILILIHLIHLILILILILILILILI % % {’ I/
&N S0 0000
ffffff S e
zgldigzz22222 1700-7 1/08-15 1/016-23 1/024-31

FIG. 3

PIN CONFIGURATION FOR WF512K32-XG2UX5 (Single Cavity)

TOP VIEW 1 L PIN DESCRIPTION
9 & 23 @ o8 JU] [ULL.
225323428588 %z22228 | T 1/00-31 | Data Inputs/Outputg
ERCR N N N Y ' ! pona | Address Inputs
:;g? E 1? :g% :;glj WEi-4 Write Enables
10z [|12 58[] 1O1e | TS Chip Selects
10s [|13 57[1 1o1e } I —
104 [| 14 56[] 1020 | 0.940" : OE Output Enable
105 [{15 55[] 11021 : :
1706 [ 16 541 11022 The White 68 lead G2U CQFP Vee Power Supply
o7 [[17 53 ) . .
v oo o= fills the same it and function as GND Ground
1os [ 19 51[] 1024 the JEDEC 68 lead CQFJ or 68
08 E L 50% zs  PLCC. But the G2U has the TCE
17010 []21 49]] 11026 : :
1011 22 sl vo,  andlead inspection advan-tage
1otz [ 23 471 voze of the CQFP form.
11013 [| 24 48] 1Ozs BLOCK DIAGRAM
11014 [ 25 45]] 1/030 _ . _ .
11015 [| 26 44[] 1031 E, CS: E,CS, E,CSs WE, CS,
27 28 29 30 31 32 33 34 35 36 37 38 30 40 41 42 43 5E |1 [ | ‘
QRN gy gy S g gy gy g gy sy
S e e E e T E0 0 note —4 -t — 4ttt |
SziizzzglbgzfgLzes
512K x 8 512K x 8 512K x 8 512K x 8
1/00-7 1/08-15 1/016-23 1/024-31
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m WHITE MICROELECTRONICS W F512K32-XXX5

ABSOLUTE MAXIMUM RATINGS (1) CAPACITANCE
(TA=+25°C)
Parameter Unit
Operating Temperature 55 t0 +125 o Parameter Symbol Conditions Max [Unit
Supply Voltage Range (Vo) 2010 +7.0 v OE capacitance Coe Vin=0V,f=10MHz 50 pF
Signal voltage range (any pin except A9) (2) -2.0 to +7.0 v WEi-4 capacitance Cwe | ViN=0V, f=1.0MHz pF
Storage Temperature Range -65to +150 °C HIP (PCA) 20
Lead T dering. 1 p C CQFP G4T 50
ea empelratur(la (soldering, 10 seconds) +300 CQFP G2U 15

Data Retention Mil Temp 20 years CSi-4 capacitance Cos Vin=0V,f=10MHz 20 pF
Endurance (write/erase cycles) Mil Temp 10,000 cycles min. -

Data I/0 capacitance Cro Vio=0V,f=1.0MHz 20 pF
A9 Voltage for sector protect (Vip) (3) -2.0to +14.0 v

Address input capacitance| Cap VIN=0V,f=10MHz 50 pF

NOTES:
1. Stresses above the absolute maximum rating may cause permanent damage
tothe device. Extended operation at the maximum levels may degrade

This parameter is guaranteed by design but not tested.

performance and affect reliability. LOW CAPACITANCE CQFP
2. Minimum DCvoltage oninput or I/Opinsis -0.5V. During voltage transitions, (Ta=+25°C)
inputs may overshoot Vssto -2.0 V for periods of up to 20ns. Maximum DC — -
voltage on output and I/ Opinsis Vee +0.5V. During voltage transitions, Erameter Symbol Conditions Max Unit
outputs may overshoot to Vec + 2.0 V for periods of up to 20ns. OE capacitance CoE | VIN=0V,f=1.0MHz 32 pF
3. Minimum DCinput voltage on Ae pinis -0.5V. During voltage transitions, As -
may overshoot Vss to -2V for periods of up to 20ns. Maximum DC input CQFP G4 capacitance] Cwe | ViN=0V,f=10MHz 32 pF
voltage on Agis +13.5V which may overshoot to 14.0 Vfor periods CSi-4 capacitance Ces VIN=0V,f=1.0MHz 15 pF
up to 20ns. Data I/O capacitance| Cuvo [ Vio=0V,f=1.0MHz 15 pF
Address input
RECOMMENDED OPERATING CONDITIONS capacitance Cwo [Vw=0Vif=10MHz| 32 | pF
- - This parameter is guaranteed by design but not tested.
Parameter Symbol Min Max Unit
Supply Voltage Vee 4.5 5.5 v
Input High Voltage VIH 2.0 Vec +0.5 \
Input Low Voltage ViL -0.5 +0.8 \
Operating Temp. (Mil.) Ta -55 +125 °C
Operating Temp. (Ind.) Ta -40 +85 °C
Ag Voltage for Sector Protect Vip 11.5 12.5 v

DC CHARACTERISTICS - CMOS COMPATIBLE
(Voo = 5.0V, Vss = 0V, TA = -55°C to +125°C)

Parameter Symbol Conditions Min Max Unit
Input Leakage Current L1 Vee =5.5, Vin = GND or Vee 10 pA
Output Leakage Current ILox32 Vee =5.5, Vin = GND or Vee 10 pA
Vee Active Current for Read (1) lcot CS=Vi, OE = ViH, f = 5MHz 190 mA
Vee Active Current for Program or Erase (2) lcce TS =V, OE=Vm 240 mA
Vce Standby Current lcca Vec =5.5,CS = VH, f = 5SMHz 6.5 mA
Vcc Static Current lces Vec =55, CS = VH 0.6 mA
Output Low Voltage VoL loL = 8.0 mA, Vec=4.5 0.45 v
Output High Voltage VoH1 loh =2.5 mA, Vec = 4.5 0.85 x Vee v
Low Vcc Lock-Out Voltage VLko 3.2 4.2 v

DC test conditions: ViL = 0.3V, ViH = Vcc - 0.3V

NOTES:

1. The lcc current listed includes both the DC operating current and the frequency dependent component (at 5 MHz). The frequency componert typically
is less than 2 mA/MHz, with OE at ViH.
2. lcc active while Embedded Algorithm (program or erase) is in progress.

3 White Microelectronics « Phoenix, AZ » (602) 437-1520
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W F512K32- XXX5

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

Parameter Sym bol =70 -90 -120 -150 Unit
Min Max Min Max Min Max
Write Cycle Time tAVAV twe 70 90 120 150 ns
Write Enable Setup Time TWLEL tws 0 0 0 0 ns
Chip Select Pulse Width {ELEH tcp 45 45 50 50 ns
Address Setup Time TAVEL tAs 0 0 0 0 ns
Data Setup Time {DVEH tDs 45 45 50 50 ns
Data Hold Time {EHDX {DH 0 0 0 0 ns
Address Hold Time TELAX tAH 45 45 50 50 ns
Chip Select Pulse Width High tEHEL {CPH 20 20 20 20 ns
Duration of Byte Programming Operation TWHWH1 16 16 16 16 s
Sector Erase Time TWHWH2 30 30 30 30 sec
Read Recovery Time {GHEL 0 0 0 0 ns
Chip Programming Time 50 50 50 50 sec
Chip Erase Time 120 120 120 120 sec
FIG. 4 AC TEST CONDITIONS
AC TEST CIRCUIT l loL Parameter Typ Unit
Current Source — Input Pulse Levels ViL=0,ViH=30 | V
Input Rise and Fall 5 ns
Input and Output Reference Level 1.5 v
D.UT. V, =~ 1.5V Output Timing Reference Level 1.5 v
Gy =50 pf (Bipolar Supply) NOTES:
Vz is programmable from -2V to +7V.
g loL & loH programmable from 0 to 16mA.
Tester Impedance Zo=75 Q.
T lon Vzis typically the midpoir]t of Vor and ya_. o o
Gurrent Source loL & loH are adjusteq to slmullate a typical resistive load circuit.
ATE tester includes jig capacitance.
White Microelectronics « Phoenix, AZ » (602) 437-1520 4
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m WHITE MICROELECTRONICS

AC CHARACTERISTICS — WRITE/ERASE/PROGRAM OPERATIONS, WE CONTROLLED
(Voo = 5.0V, TA = -55°C to +125°C)

Parameter Sym bol =70 -90 =120 -150 Unit
Min Max Min Max Min Max Min Max
Write Cycle Time tavav twe 70 90 120 150 ns
Chip Select Setup Time TELWL tcs 0 0 0 0 ns
Write Enable Pulse Width TWLWH twp 45 45 50 50 ns
Address Setup Time tAvWH tas 0 0 0 0 ns
Data Setup Time {DVWH tDs 45 45 50 50 ns
Data Hold Time TWHDX {DH 0 0 0 0 ns
Address Hold Time fwhax tAH 45 45 50 50 ns
Write Enable Pulse Width High TWHWL TWPH 20 20 20 20 ns
Duration of Byte Programming Operation TWHWH1 16 16 16 16 ys
Sector Erase Time TWHWH2 30 30 30 30 sec
Read Recovery Time before Write fGHWL 0 0 0 0 ns
Vee Set-up Time tves 50 50 50 50 us
Chip Programming Time 50 50 50 50 sec
Output Enable Setup Time toEs 0 0 0 0 ns
Output Enable Hold Time (1) toEH 10 10 10 10 ns
Chip Erase Time 120 120 120 120 sec

1. For Toggle and Data Polling.
AC CHARACTERISTICS — READ ONLY OPERATIONS
(Ve =5.0V, TA =-55°Cto +125°C)

Parameter Symbol =70 -90 =120 -150 Unit

Min Max Min Max Min Max Min Max
Read Cycle Time tavav tRC 90 120 150 ns
Address Access Time tavav tacc 70 90 120 150 ns
Chip Select Access Time tELQV tCE 70 90 120 150 ns
Output Enable to Output Valid taLav toE 35 35 50 55 ns
Chip Select to Output High Z (1) {EHQZ {DF 20 20 30 35 ns
Output Enable High to Output High Z (1) taHQzZ {DF 20 20 30 35 ns
Output Hold from Address, CSor O_EChange, taxax toH 0 0 0 ns
whichever is First

1. Guaranteed by design, but not tested

White Microelectronics « Phoenix, AZ » (602) 437-1520




m WHITE MICROELECTRONICS W F512K32-XXX5

FIG. 5
AC WAVEFORMS FOR READ OPERATIONS
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FIG. 6
WRITE/ERASE/PROGRAM
OPERATION, WE CONTROLLED
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NOTES: 5
1. PAisthe address of the memory location to be programmed. <
2. PDisthe data to be programmed at byte address.
3. Dristheoutput of the complement of the data writtento the device (for each chip).
4. Doutis the output of the data written to the device.
5. Figure indicates last two bus cycles of four bus cycle sequence.
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FIG.7
AC WAVEFORMS CHIP/SECTOR
ERASE OPERATIONS
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NOTE:
1. SAisthe sector address for Sector Erase.
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FIG. 8
AC WAVEFORMS FOR DATA POLLING
DURING EMBEDDED ALGORITHM OPERATIONS
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FIG. 9 .
ALTERNATE CS CONTROLLED
PROGRAMMING OPERATION TIMINGS
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NOTES:
PA represents the address of the memory locationto be programmed.

PD represents the data to be programmed at byte address.

D7 isthe output of the complement of the data written to the device (for each chip).
Dautisthe output of the data writtento the device.

Figure indicates the last two bus cycles of a four bus cycle sequence.

SARE A
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PACKAGE 400:

66 PIN, PGA TYPE, CERAMIC HEX-IN-LINE PACKAGE, HIP (H1)

/ — = —a
PIN 1 IDENTIFIER —
SQUARE PAD —
ON BOTTOM
=
=

4.34 (0.171) | |

3.81(0.150)
+0.13 (0.005)

ALLLINEAR DIMENSIONS ARE MILLIM ETERS AND PARENTHETICALLY IN INCHES

| 27.3 (1.075) + 0.25 (0.010) SQ |

—— 254(1.0)TYP

MAX

_ﬁ ” ” 142(0056)+013(0005)
0.76 (0.030) + 0.13 (0.005)

254(0100)—>| I‘ 15.24 (0.600) TYP :v‘.“‘::uuoosmTYPDlA

| 0.46 (0.018) + 0.05 (0.002) DIA

I 254 (1.0) TYP

1 White Microelectronics » Phoenix, AZ + (602) 437-1520



m WHITE MICROELECTRONICS W F512K32-XXX5

PACKAGE 510: 68 LEAD, CERAMIC QUAD FLAT PACK, CQFP (G2U)

|—————— 25.15 (0.990) + 0.25 (0.010) SQ ——————]

—» |-4— 251 (0.140) MAX
[ ———22.36 (0.880) = 0.25 (0.010) SQ ———p»
—— 0.25 (0.010) +0.10 (0.002)
MOIOOOA00IIN0In0T | —
z Pﬁw E —»| |«4—0.25 (0.010) REF
 — —
 — —
 — —
 — —
 — —
 m— | —
E g 123.'35((()6?3%) ggs]go(gz(; 37)
— = 1o v
 — —
 — —
= = 20130008 =
— — - 2387 —p
— = LT (0.940) REF
quuuoorooorooor v DETAIL A
1.27 (0.050) TYP ‘4—_>‘ L_ TR SEE DETAIL "A*
0.38 (0.015) + 0.05 (0.002)

-4—— 20.3(0.800) REF —————

I The White 68 lead G2U CQFP
[LlL fills the same fit and function as
I
I

the JEDEC 68 lead CQFJ or 68

PLCC. But the G2U has the TCE
and lead inspection advantage
of the CQFP form.

|-« 0.940"

TYP >

ALLLINEAR DIMENSIONS ARE MILLIM ETERS AND PARENTHETICALLY IN INCHES

White Microelectronics » Phoenix, AZ + (602) 437-1520 12
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PACKAGE 501: 68 LEAD, CERAMIC QUAD FLAT PACK, CQFP (G4)

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

la—  1.27 (0.050)
£0.1(0.005)

|t
I

PIN 1 IDENTIFIER

2
£0.5(0.020)
4 PLACES
1(0.200)
+£0.25(0.010)
PLACES ]
—>| |<— —>| |<— —plL— 0.25 (0.010)
1.27 (0.050) 0.38 (0.015) £0.05(0.002)
TP £0.08 (0.003)
68 PLACES
38 (1.50) TYP »
4PLACES

ALLLINEAR DIMENSIONS ARE MILLIM ETERS AND PARENTHETICALLY IN INCHES

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

~—————— 30.6 (1.56) £ 0.38 {0.015) SQ 4>‘ —- ‘4— 3.56 {0.140) MAX
b h

PIN 1 IDENTIFIER

i
JUNLLRLINLINLINLE

it

L

I

=2

>
2

500)
020)

=)
T
Py
R
b

s ]
CES
— H ~— 0.25 (0.010)

S—
———A|
P |
pu— |
Ju—
p—
p—
p—|
P |
P |
p—
p—
p—
S—
———A|
P |
nov
g~
593
Se
ee
=)

M. R RR

- .
1.27 (0.050) 0.38 (0.015) +0.05 (0.002)
P +0.08 (0.003)
68 PLACES
- 38 (1.50) TYP

ALL LINEAR DIMENSIONS ARE MILLIM ETERS AND PARENTHETICALLY IN INCHES

4 PLACES
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ORDERING INFORMATION
W F 512K32 X - XXX X X 5 X

LEAD FINISH:
Blank = Gold plated leads
A = Solder dip leads

Ver PROGRAMMING VOLTAGE
5=5V

——— DEVICE GRADE:

M= Military Screened -55°C to +125°C

| = Industrial -40°C to +85°C

C = Commercial 01to +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)
G4 = 40mm Low Capacitance, CQFP (Package 501)

G4T = 40mm Low Profile CQFP (Package 502)

ACCESS TIME (ns)

IMPROVEMENT MARK

N = No Connect at pins 21 and 39 in HIP for Upgrade
F = Low Capacitance Device

ORGANIZATION, 512K x 32
User configurable as 1M x 16 or 2M x 8

Flash PROM

WHITE MICROELECTRONICS

* Call factory for PGA type (HIP) package options.

White Microelectronics » Phoenix, AZ + (602) 437-1520 14
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512K x 32 Flash Module
512K x 32 Flash Module
512K x 32 Flash Module
512K x 32 Flash Module

512K x 32 Flash Module
512K x 32 Flash Module
512K x 32 Flash Module
512K x 32 Flash Module

512K x 32 Flash Module

512K x 32 Flash Module

512K x 32 Flash Module

512K x 32 Flash Module

512K x 32 Flash Module
512K x 32 Flash Module
512K x 32 Flash Module
512K x 32 Flash Module

150ns
120ns
90ns
70ns

150ns
120ns
90ns
70ns

150ns

120ns

90ns

70ns

150ns
120ns
90ns
70ns

66 pin HIP (H

( 1.075" sq.
66 pin HIP (H

(

(

)
) 1.075"sq.
66 pin HIP (H1)
66 pin HIP (H1)

1
1
1) 1.075" sq.

1) 1.075" sq.

68 lead CQFP Low Profile (G4T)
68 lead CQFP Low Profile (G4T)
68 lead CQFP Low Profile (G4T)
68 lead CQFP Low Profile (G4T)

68 lead Low Capacitance
CQFP (G4)

68 |ead Low Capacitance
CQFP (G4)

68 lead Low Capacitance
CQFP (G4)

68 lead Low Capacitance
CQFP (G4)

68 lead CQFP/J (G2U)
68 lead CQFP/J (G2U))
68 lead CQFP/J )

)

68 lead CQFP/J

GaU

(
{
(
(Gau

5962-94612 01HUX
5962-94612 02HUX
5962-94612 03HUX
5962-94612 04HUX

5962-94612 01HTX
5962-94612 02HTX
5962-94612 03HTX
5962-94612 04HTX

5962-94612 01HNX

5962-94612 02HNX

5962-94612 03HNX

5962-94612 04HNX

5962-94612 01HZX
5962-94612 02HZX
5962-94612 03HZX
5962-94612 04HZX

White Microelectronics « Phoenix, AZ » (602) 437-1520




