m} WHITE MICROELECTRONICS

WF128K32-XXX5

128Kx32 5V FLASH MODULE, SMD 5962-94716

FEATURES

B Access Times of 60, 70, 90, 120 and 150ns

B Packaging
* 66 pin, PGA Type, 1.075 inch square, Hermetic
Ceramic HIP {Package 400)

* 68 lead, 40mm, Low Profile 3 5mm (0.140"), CQFP
{Package 502)

* 68 lead, Hermetic CQFP (G2), 22mm {0.880 inch) square
{Package 500}. Designed to fit JEDEC 68 lead 0.990" CQFJ
footprint (Fig. 3)

B Sector Architecture

® 8 equal size sectors of 16K bytes each

= Any combination of sectors can be concurrently erased.
Also supports full chip erase

B 100,000 Erase/Program Cycles Typical, 0°C to +70°C

Organized as 128Kx32

Cammercial, Industrial and Military Temperature Ranges
5 VoIt Programming. 5V + 10% Supply

Low Power CMOS, 1mA Standby Typical

Embedded Erase and Program Algorithms

TTL Compatible inputs and CMOS Qutputs

Built in Decoupling Caps and Multiple Ground Pins for
Low Noise Operation

Page Program Operation and Internal Program Contral Time
Weight

WF128K32-XG2X5 - 8 grams typical

WF128K32-XH1X5 - 13 grams typical

WF128K32-XG4X5 - 20 grams typical

Note: See programming information 1M in programming section for

algorithms.
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FIG.1 PIN CONFIGURATION FOR WF128K32N-XH1X5, SMD 5962-94716

PIN DESCRIPTION

I/Q0-31 | Data Inputs/Outputs
Ao-16 Address Inputs
WE14 Write Enables
CS14 Chip Selects

OE Output Enable

Vee Power Supply
GND Ground

NC Not Connected
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WF128K32-XXX5

FIG.2 PIN CONFIGURATION FOR WF128K32-XG4TX5
PIN DESCRIPTION
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FIG. 3 PIN CONFIGURATION FOR WF128K32-XG2X5
TOP VIEW PIN DESCRIPTION
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I@_I WHITE MICROELECTRONICS

WF128K32-XXX5

ABSOLUTE MAXIMUM RATINGS (1)

RECOMMENDED OPERATING CONDITIONS

Parameter Unit Parameter Symbol Min Max Unit
Operating Temperature -5510 +125 °C Supply Voltage Vee 45 55 v
Supply Voltage Range (V cc) -2.0to +7.0 v input High Voltage Vi 2.0 Veo +0.3 v
Signal voltage range (any pin except A3) (2) -2.0t0+7.0 \ Input Low Voltage Vi -0.5 +0.8 \
Starage Temperature Range -65t0 +150 °C Operating Temp. (Mil.) Ta -55 +125 °C
Lead Temperature (soldering, 10 seconds) +300 °C Aag Voltage for Sector Protect | Vip 1.5 125 v
Data Retention Mif Temp 10 years
Endurance (write/erase cycles) Mil Temp 10,000 cycles min. CAPACITANCE
As Voltage for sector protect (V 1) (3) -2.0to +14.0 Vv (Ta=+25°C)
NOTES:
1. Stressesabove the absolute maximum rating may cause permanent damage to _P_arameter Symbol Conditions Max |Unit
the device. Extended oper@tiqq at the maximum levels may degrade OE capacitance Coe ViN=0V,f=1.0MHz 50 pF
2. ::i:?r:\r:amn[c)ecmég:c;ﬁ::smlm/o pins is -0.5V. During voltage transitions, WE1-+ capacitance Cwe | ViN=0V,f=10MHz pF
inputs may overshoot Vss to -2.0 V for periods of up to 20ns. Maximum DC HIP (PGA) 20
valtage on outputand I/Q pins is V ¢c + 0.5V. During voltage transitions, outputs CQFP G471 50
may overshoot to Vee +2.0V for periods of up to 20ns. y _ CQFP G2 20
e i yie aritons Aoy | Bracapiance | o | V== tomhe | 2 | or
is +13.5V which may overshoot to 14.0 V for periods up to 20ns. Data I/0 capacitance Cuwo | Vwo=0V,f=1.0MHz 20 pF
Address input capacitance] (ap Vin =0V, f=1.0MHz 50 pF
This parameter is guaranteed by design but not tested.
DC CHARACTERISTICS - CMOS COMPATIBLE
(Vce =5.0V, Vss = 0V, Ta=-55°C to +125°C)
Parameter [Symbol Conditions -60 -70 -90 -120 -150 Unit
Min Max | Min  Max [ Min Max | Min Max | Min Max
Input Leakage Current 1u Vee =5.5, ViN = GND to Vee 10 10 10 10 10 uA
Output Leakage Current I Lox32 |Vce =5.5, Vin = GND to Vee 10 10 10 10 10 pA
Vee Active Gurrent for Read (1) lect  [CS=vn,OE=Vm 140 140 140 140 140 | mA
Vee Active Current for Program | fccz  [CS = ViL, OF = Vin 200 200 200 200 200 | mA
or Erase (2)
Vee Standby Gurrent lces  |Vee = 5.5, CS = Vi, f = 5MHz 6.5 6.5 6.5 6.5 6.5 | mA
Vee Static Current leca [Vec=5.5,CS = Vin 0.6 0.6 0.6 0.6 0.6 | mA
Output Low Voltage VoL |loL=12.0 mA, Ve = 4.5 0.45 0.45 0.45 0.45 045 V
Output High Valtage VoHt [lon = -2.5 mA, Vec = 4.5 0.85 x 0.85x 0.85 x 0.85 x 0.85 x Vv
Vee Vee Vee Vee Voo
Output High Voltage Vonz |loH = -100 pA, Vec = 4.5 Vee Vee Vee Voo Vee Vv
-0.4 -0.4 -0.4 -0.4 -0.4
Low Vce Lock Qut Voltage ViKo 3.2 3.2 3.2 3.2 3.2 )
NOTES:

1. Thelicc currentlisted includes both the DC operating current and the frequency dependent component (at 5 MHz).

The frequency component typically is less than 2 mA/MHz, with OF atV .
2. lecactive while Embedded Algorithm {program or erase) is in progress.
3. DC test conditions: Vi =0.3V, Vin = Vec - 0.3V
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ml WHITE MICROELECTRONICS

WF128K32-XXX5

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

S31NACIN HSVT

Parameter Symbel -60 -70 -90 120 -150 Unit
Min __Max | Min  Max | Min  Max | Min  Max | Min Max
Write Cycle Time t avav twe 60 70 90 120 150 ns
“WE Setup Time twie, | tws 0 0 0 0 0 ns
CS Pulse Width teLen tep 30 35 45 50 50 ns
Address Setup Time T AVEL A8 0 0 0 0 0 ns
Data Setup Time 1 DVEH tos 30 30 45 50 50 ns
Data Hold Time t EHDX toH 0 0 0 0 0 ns
Address Hold Time 1 ELAX taH 45 45 45 50 50 ns
WE Hold from WE High t EHWH twn 0 0 0 0 0 ns
CS Pulse Width High t EHEL tepH 20 20 20 20 20 ns
Duration of Programming Operation WHWH1 14 14 14 14 14 us
Duration of Erase Operation WHWH2 2.2 60 22 60 2.2 60 2.2 60 2.2 60 Sec
Read Recovery before Write 1 GHEL 0 0 0 0 0 ns
Chip Programming Time 125 12.5 12.5 12.5 12.5 |sec
FIG. 4 AC TEST CONDITIONS
AC TEST CIRCUIT l o Parameter Typ Unit
Current Source Input Pulse Levels ViL=0,ViH=3.0 \
input Rise and Fall 5 ns
Input and Output Reference Level 15 \
D.UT. V; =15V Output Timing Reference Level 1.5 v
Cyoy =50 pf {Bipolar Supply} NOTES:
Vzis pragrammable from -2V to +7V.
g; 1oL & lon programmable from 0 to 16mA.
Tester impedance Zo=75Q.
| Vz is typically the midpoint of V onand VoL
Gurrent Source [ OH loL& IOHarg adiusteq 10 simu}ate a typical resistive load circuit.
ATE tester includes jig capacitance.
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ml WHITE MICROELECTRONICS

WF128K32-XXX5

AC CHARACTERISTICS - WRITE/ERASE/PROGRAM OPERATIONS, WE CONTROLLED
(Vce=5.0V, Vss =0V, Ta=-55°C to +125°C)

Parameter Symbol -60 =16 -90 -120 -150 Unit
Min  Max | Min Max | Min  Max | Min  Max | Min Max
Write Cycle Time tavay twe 60 70 90 120 150 ns
Chip Select Setup Time tewwl | tes 0 0 0 (i 0 ns
Write Enable Pulse Width t wLwH twp 30 35 45 50 50 ns
Address Setup Time t avwi tas 0 0 0 0 0 ns
Data Setup Time tDvwH tos 30 30 45 50 50 ns
Data Hold Time t whoX toH 0 0 0 0 0 ns
Address Hold Time t wLax tAH 45 45 45 50 50 ns
Chip Select Hold Time t WHEH teH 0 0 [} 0 0 ns
Write Enable Pulse Width High t wHWL twey 20 20 20 20 20 ns
Duration of Byte Programming Operation (min) WHWH1 14 14 14 14 14 HS
Sector Erase Time twHwhz2 2.2 60 2.2 60 2.2 60 2.2 60 2.2 60 sec
Read Recovery Time Before Write t GHWL 0 0 0 1} 1} ns
Vee Setup Time tves 50 50 50 50 50 us
Chip Programming Time 125 125 125 125 125 |sec
Output Enable Setup Time t oes 0 0 0 0 0 ns
Output Enable Hold Time (1) t oeH 10 10 10 10 10 ns
1. For Toggle and Data Polling.
AC CHARACTERISTICS ~ READ ONLY OPERATIONS
{Vcc =5.0V, Vss=0V, Ta=-55°C to +125°C)
Parameter Symbol -60 10 -90 -120 -150 Unit
Min Max Min  Max | Min  Max | Min Max | Min Max
Read Cycle Time t Avay tre 60 70 90 120 150 ns
Address Access Time tavav tace 60 70 90 120 150 ns
Chip Select Access Time t ELQV tce 60 70 90 120 150 ns
QE to Qutput Valid teLov toe 30 35 40 50 55 ns
Chip Sefect to Quiput High Z (1) t eHoz tor 20 20 25 30 35 ns
O High to Output High Z (1) tHoz | tor 20 20 25 30 3 | ns
Output Hold from Address, CS or OE Change, 1 Axox tou 0 0 1] 0 0 ns
whichever is first
1. Guaranteed by design, not tested.
5
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ml WHITE MICROELECTRONICS WF128K32-XXX5

FIG.5
AC WAVEFORMS FOR READ OPERATIONS
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@ WHITE MICROELECTRONICS WF128K32-XXX5

FIG. 6
WRITE/ERASE/PROGRAM OPERATION, WE CONTROLLED
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NOTES: |/
j. PAisthe address of the memary location T~ T~ T~
to be programmed.
2. PDisthe data to be programmed at byte address. 2 18 |8 IUEJ = >
3. D7is the output of the camplement of the 2 8 ?,
data written to the device {for each chip). _ig
4. Douris the output of the data written to 2
the device.
5. Figure indicates last two bus cycles of four bus
cycle sequence.
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@ WHITE MICROELECTRONICS WF128K32-XXX5

FIG. 7
AC WAVEFORMS CHIP/SECTOR ERASE OPERATIONS
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m WHITE MICROELECTRONICS WF128K32-XXX5

FIG. 8
AC WAVEFORMS FOR DATA POLLING DURING
EMBEDDED ALGORITHM OPERATIONS
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@] WHITE MICROELECTRONICS WF128K32-XXX5

FIG.9
WRITE/ERASE/PROGRAM OPERATION, CS CONTROLLED
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NOTES:

1. PArepresents the address of the memory location to be programmed.

2. PDrepresents the data to be programmed at byte address.

3. D7is the output of the complement of the data written to the device (for each chip).
4. Doutis the output of the data written to the device.

5. Figure indicates the last twa bus cycles of a four bus cycle sequence.
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E[[j WHITE MICROELECTRONICS WF128K32-XXX5

PACKAGE 400: 66 PIN, PGA TYPE, CERAMIC HEX-IN-LINE PACKAGE, HIP (H1)
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ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES

PACKAGE 502: 68 LEAD, CERAMIC QUAD FLAT PACK, LOW PROFILE CQOFP (G4T)
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ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES
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@ WHITE MICROELECTRONICS WF128K32-XXX5

PACKAGE 500: 68 LEAD, CERAMIC QUAD FLAT PACK, CQFP (G2)
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ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES
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ml WHITE MICROELECTRONICS WF128K32-XXX5

ORDERING INFORMATION

W F 128K32 X - XXX X X 5

Ver PROGRAMMING VOLTAGE
5=5V

DEVICE GRADE:
M = Military Screened  -55 °C to +125°C
I = Industrial -40 °C to +85°C
C = Commercial Oto+70°C

— PACKAGE TYPE:

H1 = 1.075" sq. Ceramic Hex In-line Package, HIP (Package 400)
G2 = 22mm Ceramic Quad Flat Pack, CQFP (Package 500)

G4T = 40mm Ceramic Low Profile, CQFP {Package 502)

ACCESS TIME in ns

IMPROVEMENT MARK
N = No Connect at pin 8, 21, 28 and 39 in HIP for Upgrade

ORGANIZATION, 128K x 32
User configurable as 256K x 16 or 512K x 8

Flash PROM

WHITE MICROELECTRONICS
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@ WHITE MICROELECTRONICS WF128K32-XXX5

DEVICE TYPE

128K x 32 Flash 150ns 66 pin HIP (H1) 5962-94716 01H8X
128K X 82 Flaghi . - . 520ns 86 pin HIP (H1) - ST 5962-94716 02HBX
128K x 32 Flash 90ns 66 pin HIP (H1) 5962-94716 03HBX
128K x 32 Flash 70ns 66 pin HIP (H1) 5962-94716 04H8X

128K x 32 Hlash - 60ns" ’ 66 pinHIP(H1)- = 5062-94716 05HEX
128K x 32 Flash 68 lead CQFP/J (G2) 5962-94716 01HMX
128K x 32 Flash - 68 lead: CQFP/J (G2). 5062-94716 02HMX
128K x 32 Flash 68 lead CQFP/J (G2) 5962-94716 03HMX
128K x 32 Flash 68 lead CQFP/J (G2) 5962-94716 04HMX

128K % 32 Flash -68'lead CQFPAI (G 596294716 05HMX -
128K x 32 Flash 68 lead CQFP Low Profile (GAT  5962-94716 01H4X

- 128K X 32 Flash - 68 lead CAFP Low Profile (& - 5962-04716 02HaX
128K x 32 Flash 68 lead CQFP Low Profile (G4T) 5962-94716 03H4X
128K x 32 Flash 68 lead CQFP Low Profile (G4T) 5962-94716 04H4X

1 2Fiash /68 lead CQF 596294716 05HAX .~ -

SI1INAO HSVT4

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

B 1563698 0001628 031 N

Power ed by | Cniner.com El ectronic-

Li brary Service CopyRi ght 2003




