E[IZI WHITE MICROELECTRONICS WPF512K8-XXX5

512Kx8 MONOLITHIC FLASH

FEATURES
B Access Times of 70, 90, 120, 150ns
W Packaging
* 32 Lead, Plastic J-Leaded Chip Carrier PLCC
32 Lead, Plastic Thin Small Outline Package TSOP

B Standard Commercial Off-The-Shelf (COTS) Memory
Devices for Extended Temperature Range

W Electrical and Speed Characteristics for:
o Military Temperature (-55°C to +125°C)
* |ndustrial Temperature {-40°C to +85°C)
B Burn-in and Temperature Cycling Available

B Minimum 100,000 Erase/Program Cycles Guaranteed
{0° to 70°C)

B Sector Erase Architecture
» 8 equal size sectors of 64K bytes each
* Any combination of sectors can be concurrently erased.
Also supports full chip erase

B Organized as 512Kx8

M 5 Volt Programming. 5V +10% Supply.

M Low Power CMOS, 30mA Read Current, Typical

M Embedded Erase and Program Algorithms

M TTL Compatible Inputs and CMOS Outputs

M Page Program Operation and Internal Program Control Time.

Note: Programming information available upon request.

PIN CONFIGURATIONS

32 TSCP (STANDARD) 32 PLCC
TOP VIEW TOP VIEW
5 — OF oo g
U= RS =pu xSl
A8 =3 = DE_DDI:[_CLD\
A13 =4 — 1107 4 3 2 1323130
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— ——1
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A6 =3 14 == Al [:10 24]-—-
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AlQ::QV = A9 0Q200Q¢Q
= =f
== F—
106 = 5 = A4
:583 = g = %7 PIN DESCRIPTION
1/03 —3 Vce
GI\?D i g — m Ao-18 Address Inputs
1102 == 10 woven
1101 = 11 = A15 1/00-7 Data Input/Output
1100 = 12 — g}z 5 Chip Select
A0 =/ 13 —
Al = 14 == A6 — P
A2 = 15 =2 A5 OE Output Enable
A3 =] 16 = A4 —— -
WE Write Enable
Vee +5.0V Power
Vss Ground
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WHITE MICROELECTRONICS

WPF512K8-XXX5

ABSOLUTE MAXIMUM RATINGS

RECOMMENDED OPERATING CONDITIONS

Parameter Unit Parameter Symbol Min Max Unit
Operating Temperature -55t0 +125 °C Supply Voltage Vee 45 55 \V
Supply Voitage (Veo) (1) 2010470 v Input High Voltage Vi 20 Vec+0.5 | v
Signal Voltage Range{any pin except Ag) (2) -2.0t0+7.0 v Input Low Voltage Vi 05 108 v
Storage Temperature Range -65 to +150 °C Operating Temp_ (MiL) ™ 55 1é5 "
. . = + "J
Lead Temperature (soldering, 10 seconds) +300 °C Qperating Temp. (Ind.) T 40 85 o~
Data Retention 10 years ] Ao Volatage for sector Protect | Vio 115 125 | Vv
Endurance (erase/program cycles) 10,000
Ag Voltage for sector protect (Vio) (3) -2.0t0 +14.0 v
NOTES: ) CAPACITANCE
1. Stresses above the absclute maximum rating may cause permanent damage (Ta = +25°C)
1o the device. Extended operation at the maximum levels may degrade .
performance and affect reliabitity. o o Parameter Symbol Conditions Max | Unit

2. Minimum DC voltage on input o7 1/0 pins is -0.5V. During voltage transitions, - -
inputs may overshoot Vss to 2.0 V for periods of up to 20ns. Maximum OC Address input capacitance | Cao | Vio=0V. f=10MHz| 15 | pF
voltage on output and 1/0 pins is Voo + 0.5V, During voltage transitions, Output Enable capacitance |  Coe Vin=0V.f=10MHz | 15 pF
outputs may overshoot to Vee + 2.0 V for periods of up to 20ns. - -

3. Minimum DC input voitage an Ae pin is -0.5V. During voltage transitions, A: Write Enable capacitance Cwe | Vm=0V.f=10MHz | 15 | pF
may overshoot Vss to -2V for periods of up to 20ns. Maximum Dc input Chip Select capacitance Ces Vin=0V.f=1.0MHz | 15 pF
voitage on Ag is +13.5V which may overshoot to 140V fo jods up to 20ns. .

geor * VaIen may ov fperiacs up o £ Data I/0 capacitance Cie Vio=0V,f=10MHz| 15 pF

This parameter is guaranteed by design but not tested.

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

Parameter Symbaol Conditions Unit
Min Max

Input Leakage Current 1L Ve = 5.5, Vin = GND to Ve 10 pA

Output Leakage Current ILoxaz Vee =55, Vin = GND to Vee 10 HA

Vec Active Current for Read (1) lcct CS = Vi, OF = Vi, f = 5SMHz 50 mA

Vee Active Current for Program lcee €S = Vi, OF = Viu

or Erase (2} 60 mA

Vee Standby Gurrent fega Vee = 5.5, CS = Vin, f = 5MHz 1.6 mA

Qutput Low Voltage Voo lot =12.0 mA, Voo = 4.5 0.45 v

Output High Voitage Vot low = -2.5 mA, Vec = 4.5 0.85 x Vce

Low Vce Lock-0ut Voltage Viko 3.2 4.2 v
NOTES:

1

2
3

The lcc current Tisted includes both the DC operating curent and the frequency dependent component {at 5 MHz}. The frequency component typically

is less than 2 mA/MHz, with CE at V.
ico active while Embeddad Algorithm {program or erase! is in progress.
DC test conditions: Vit = 0.3V, Vi = Voo - 0.3V
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WHITE MICROELECTRONICS

WPF512K8-XXX5

AC CHARACTERISTICS - WRITE/ERASE/PROGRAM OPERATIONS,CS CONTROLLED
{Vee = 5.0V, Vss = 0V, Ta = -55°C to +125°C)

Parameter Symbol -70 -90 2120 =150 Unit
Min Max Min Max Min Max
Write Cycle Time tavav twe 70 90 120 150 ns
Write Enable Setup Time tweee tws 0 0 0 0 ns
Chip Select Pulse Width {ELEH tcp 45 45 50 50 ns
Address Setup Time TAvEL tas ] 0 4 0 ns
Data Setup Time toveH tos 45 45 50 50 ns
Data Hold Time tenox toH 0 0 0 0 ns
Address Hold Time fELAX tan 45 45 50 50 ns
Chip Select Pulse Width High {EHEL teeu 20 20 20 20 ns
Duration of Byte Programming Operation twHWH 1 16 16 16 16 us
sector Erase Time tWHWH? 30 30 30 30 sec
Read Recovery Time 1GHEL 0 0 0 0 us
Chip Programming Time 50 50 50 50 sec
Chip Erase Time twhwn2 120 120 | 120 120 | sec
AC TEST CIRCUIT AC TEST CONDITIONS
. ;L oL Parameter Typ Unit
Current Source =~ \J’ ' Input Pulse Levels Vie=0,Vin=30{ V
Input Rise and Fall 5 ns
Input and Qutput Reference Level 15 v
D.UT - V=15V Output Timing Reference Level 15 Vo
Ce« =50 pf {Bipolar Supply) NOTES:

P

T
Current Source i

V7 is programmable from -2V to +7V

loc & low programmable from 0 to 16mA

Tester Impedance 7o =75 Q.

V. is typically the midpoint of Vou and Vau.

iou & lorare adjusted to simulate a typical resistive toad circuit.
ATE tester includes jig capacitance
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@ WHITE MICROELECTRONICS WPF512K8-XXX5

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

Parameter Symbo! -10 -90 -12 =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 twiwh twp 45 45 50 50 ns
Address Setup Time tavwH tas 0 i} 0 1} ns
Data Setup Time tovwa tos 45 45 50 50 ns
Data Hold Time TWHDX toH 0 0 4 0 ns
Address Hold Time twhax taH 45 45 50 50 ns
Write Enable Pulse Width High twHwL twPH 20 20 20 20 ns
Duration of Byte Programming Qperation tWHWH1 16 16 16 16 us
sector Erase Time twHWH2 30 30 30 30 56C
Read Recovery Time before Write tGHWL 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 ns
Qutput Enable Hold Time (1) foen 10 10 10 10 ns
Chip Erase Time TWHWH2 120 120 120 120 sec

1. For Toggle and Data Polling.

AC CHARACTERISTICS -~ READ ONLY OPERATIONS
{(Vec = 5.0V, Ta = -55°C to +125°C)

i Parameter Symbol -70 -90 -120 -150 Unit
M Min Max Min  Max Min Max Min Max
; Read Cycle Time tavav trRe 70 90 120 150 ns
(/5] Address Access Time tavov tace 70 90 120 150 ns
- Chip Select Access Time teLov tee 70 90 120 150 ns
Output Enable to Output Valid teLav tog 35 35 50 55 as
Chip Select to Output High Z (1) tEHOZ toF 20 20 30 35 as
Output Enable High to Output High Z (1) tGHazZ toF 20 20 30 35 ns
Output Hold from Address, CS or OE Change, taxax foH 0 0 0 0 ns
whichever is First

1. Guaranteed by design, but not tested
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m WHITE MICROELECTRONICS WPF512K8-XXX5

AC WAVEFORMS FOR READ OPERATIONS
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ml WHITE MICROELECTRONICS WPF512K8-XXX5

WRITE/ERASE/PROGRAM
I
OPERATION, WE CONTROLLED £ 8
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NOTES: <
1. PAis the address of the memaery location to be programmed.
2. PDis the data to be programmed at byte address.
3. D7 is the output of the complement of the data written to the device.
4. Dout is the output of the daza written to the device
5. Figure indicates Iast two bus cycles of four bus cycle sequence
14-8
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ERASE OPERATIONS

NOTE:
1. SAis the sector address for sector Erase.
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m WHITE MICROELECTRONICS WPF512K8-XXX5

AC WAVEFORMS FOR DATA POLLING
DURING EMBEDDED ALGORITHM OPERATIONS
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WHITE MICROELECTRONICS WPF512K8-XXX5

ALTERNATE CS CONTROLLED
PROGRAMMING OPERATION TIMINGS
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NOTES:

PA represents the address of the memory focation to be programmed.
PD represents the data to be programmed at byte address

D7 is the output of the complement of the data written to the device.
Dour is the output of the data written to the device

Figure indicates the last two bus cycles of a four bus cycle sequence.
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WPF512K8-XXX5

32 LEAD, STANDARD PLASTIC TSOP PACKAGE DIMENSION

PIN 1 IDENTIFIER
J -

1.05 (0.041)
0,95 (0.037)

PIN 1 IDENTIFIER
/ >

\Y o 1*

8.10 (0.319)
790 (0311

£ \
[ e 1850 (0.728) -

T 18.30 (0.720)

i

i 20.20 (0.760) -

< 19.80 (0.780)

}—L 0.25 (0.010) TYP - ?

+ 0.20 (0.008)
0.08 (0.003)
1.20 (0.047) {
MAX v A
= A

o
2

0.21 (0.008
0.10 (0.004)
0.70 (0.028

0.50 (0.020)

DIMENSIONS IN MILLIMETERS AND (INCHES)

=0 = 4
[ -
=3 —
= 5 ale i» 050 (0.020) TYP
e | -} | I
= =2 28 :
fomw | — == n -
= B 2 [~
= Sl 1
3 - 3]
[ :':‘l 1}
= =l
0.15 (0.006)
< 18.50 (0.728) _ <«
" 18.30(0.720) > 0.05 (0.002)
_ 20.20 (0.760) -
= 19.30 {0.780) o
: s
0.08 (0.003)
120 (0.047) |
MAX ‘dﬁ ';/;\\\:__j_
ﬂ— 0.25 (0.010) TYP gA‘T T
0.21 (0.008)
0.10 (0.008)
0.70 (0.028)
0.50 (0.020) “
DIMENSIONS IN MILLIMETERS AND (INCHES)
32 LEAD, REVERSED PLASTIC TSOP PACKAGE DIMENSION
1.05 (0.041)

-~
! ©.95 (0.037)

[" 6.50 (0.020) TYP
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m WHITE MICROELECTRONICS WPF512K8-XXX5

32 LEAD, PLASTIC J-LEADED PLCC PACKAGE DIMENSION

1.42 (0.056)
PIN 1 1.07 (0,042)
IDENTIFIER

_f

0.533 (0.021)
0330 (0.013)

v

—
i
v
0 140 (0553 —=
[ 1139 (0.547; f

10.16 0.400) REF g 412 0 0 _f
0.660 (0.026) g il

L Sy

13.5(0.530
% l }i.;({ggﬁ; 12,4(1490)

{

) B
1,27 (0.050) TYP- ST orT— Y
7.62(0.300) REF | _” 2410.0%5)

2,03 (0.080)
) 1135 0a41)

11.51 (0.253)

)
g
[=
&

3.175(0.125)
DIMENSIONS {N MILLIMETERS AND (INCHES)

ORDERING INFORMATION
WP F 512K8X-XXXXX5

Ver PROGRAMMING VOLTAGE
5=5V

DEVICE GRADE:
M = Military Temperature -55°C to +125°C
I = Industrial Temperature -40°C to +85°C

PACKAGE:
TF= 32 lead Plastic TSOP
TR= 32 lead Plastic TSOP Reverse
PL= 32 lead Plastic LCC (J-lead)

ACCESS TIME (ns)

IMPROVEMENT MARK
B = Bumn-in
T = Temperature Cycie
C = Burn-in and Temp Cycle

ORGANIZATION, 512K x 8

FLASH

PLASTIC PLUS™

WHITE MICROELECTRONICS
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