—

ﬁ;

/o]

0 0 WF4AM32-100G2TC50 0 [

gogopogopcBOOOODO240000

W}WHITE ELECTRONIC DESIGNS WF4M32-XXX5

4MX32 5V FLASH MODULE, SMD 5962-97612 (pending) eecuminary+

FEATURES
B Access Times of 100, 120, 150ns
B Packaging:

* 66 pin, PGA Type, 1.385" square, Hermetic
Ceramic HIP (Package 409).

* 68 lead, 40mm Low Profile CQFP ( Package
502 ), 3.5mm (0.140") height.

* 68 lead, Hermetic CQFP (G2T), 22.4mm
(0.880") square (Package 509) 4.57mm
(0.180") height. Designed to fit JEDEC 68
lead 0.990CQFJ footprint (Fig. 3)

B Sector Architecture

* 32 equal size sectors of 64KBytes per each
9Mx8 chip

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

B Minimum 100,000 Write/Erase Cycles Minimum

B Organized as 4Mx32

B User configurable as 8Mx16 or 1T6Mx8 in HIP and
G4T packages.

Commercial, Industrial, and Military Temperature Ranges
5 Volt Read and Write. 5V = 10% Supply.
Low Power CMOS

Data Polling and Toggle Bit feature for detection of
program or erase Cycle completion.

Supports reading or programming data to a sector
not being erased.

B RESET pin resets internal state machine to the read
mode.

B Built-in Decoupling Caps and Multiple Ground
Pins for Low Noise Operation, Separate Power
and Ground Planes to improve noise immunity

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

Note:
For programming information refer to Flash Programming 16M5 Application Note.
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Fic. 1 PiNn ConFicuraTiON ForR WF4M32-XH2X5

PIN DESCRIPTION

1/Q0-31| Datalnputs/Outputs
A0-21 Address Inputs
WE Write Enables
CS14 Chip Selects
OE OutputEnable
Vcc Power Supply
GND Ground
RESET Reset

BLock DiaGRAM

cs1 cs2 Css Csa

1/00-7 1/08-15 1101623 1/024-31
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Fic. 2 PiN ConFiGURATION ForR WF4M32-XG4TX5

PiN DESCRIPTION
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Fic. 3 PIN ConFicurATION FOorR WF4M32-XG2TX5
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AssoLuTE Maximum RATINGS CAaPACITANCE (PF)
: : (TA = +25°C, Vin = OV, F = 1.0MHz)

Parameter Symbol Ratings Unit
Voltage on Any Pin Relative to Vss Vi -92.0to +7.0 v Parameter Symbol|HIP (H2)|CQFP (G2T) |CQFP(G4T)
Power Dissipation P 8 % OF capacitance Coe 75 75 20
Storage Temperature Tstg -65t0 +195 °C WE capacitance Cwe 75 75 20
Short Circuit Output Current los 100 mA CS capacitance Ces 20 50 20
Endurance - Write/Erase Cycles 100,000 min | cycles Data I/O capacitance Go 30 30 30
(Mil Temp) Addressinput capacitance Cap 75 75 20
Data Retention (Mil Temp) 20 years This parameter is Suaranteed by design but not tested.

RecommenpeD DC OPERATING CONDITIONS

Parameter Symbol| Min Typ Max | Unit
Supply Voltage Vcc 4.5 50 55 \
Ground Vss 0 0 0 Vv
InputHighVoltage VH 2.0 - Vcc + 0.5 V
InputLow Voltage ViL -0.5 - +0.8 \4
Operating Temperature (Mil.) TA -55 - +125 °C
Operating Temperature (Ind.) TA -40 - +85 °C

DC CHARAcTERISTICS - CMOS CoMPATIBLE
(VCC = 5.0V, GND =0V, TA = -565°C 10 +125°C)

Parameter Symbol Conditions HIP G2T GAT Unit
Min Max | Min Max | Min Max
InputLeakage Current Iu Vcc=5.5,VIN=GNDtoVcc 10 10 10 UA
OutputLeakage Current lloxze | Vcc=5.5,ViN=GNDtoVcc 10 10 10 UA
Ve Active CurrentforRead (1) lccr | CS=Vi, OF = Vi, f = SMHz 390 915 345 | mA
VccActive Current for Program lcco CS= Vi, OE=VH 490 295 445 mA
orErase(2)
Vcc Standoy Current lccs Vec =5.5,CS = Vi, f= 5SMHz, RESET=ViH 20 2.0 95 mA
OutputlowVoltage Vou loL=12.0mA, Vcc = 4.5 0.45 0.45 0.45 2
OutputHigh Voltage Vo loH =-2.5mA, Vcc = 4.5 0.85x 0.85x 0.85x \
Vce Vce Vce
Low Vcclock-Out Voltage Viko 3.2 4.9 3.2 4.2 3.2 4.2 \%
NOTES:

1. The Icc current listed includes both the DC operating current and the frequency dependent component (@ 5MHz). The
frequency component typically is less than 9mA/MHz, with OF at Vi,

2. Icc active while Embedded Algorithm (program or erase) is in progress.

3. DC test conditions Vit = 0.3V, ViH = Vcc - 0.3V

HIP = 66 pin, PGAType, 1.385" square, Hermetic
Ceramic HIP (Package 402).

G2T = 68lead, Hermetic CQFP (G2T), 22.4mm (0.880")
square. Designed to fit JEDEC 68 lead 0.990" CQFJ
footprint (Fig. 3) (Package 509)

G4T = 68lead, 40mm Low Profile CQFP, 3.5mm (0.140")
(Package 502 )
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AC CHARACTERISTICS FOR G2T PackaGE — WRITE/ERASE/PROGRAM OPERATIONS - WE CONTROLLED
(VCC =5.0V, TA =-55°C 10 +125°C)

Parameter Symbol -100 -120 -150 Unit
Min Max Min Max Min Max

Write Cycle Time tAVAV twe 100 120 150 ns
Chip Select Setup Time tELwL tcs 0 0 0 ns
Write Enable Pulse Width tWLwH twp 45 50 50 s
Address Setup Time tavwL tas 0 0 0 s
Data Setup Time tDVWH s 45 50 50 ns
Data Hold Time tWHDX oH 0 0 0 s
Address Hold Time twLAX tAH 45 50 50 s
Write Enable Pulse Width High tWHWL twpH 20 20 20 ns
Duration of Byte Programming Operation (1) tWHWH1 300 300 300 s
SectorErase (2) tWHWHe 15 15 15 sec
Read Recovery Time before Write tGHWL 0 0 0 us
Vcc Setup Time tvcs 50 50 50 s
Chip Programming Time 44 44 44 sec
Chip Erase Time (3) 256 256 256 sec
Output Enable Hold Time (4) toeH 10 10 10 rs
RESET Pulse Width e 500 500 500 ns

NOTES:

1. Typical value for tWHWHT is 7us.

2. Typical value for tWHWHZ2 is 1sec.

3. Typical value for Chip Erase Time is 39sec.

4. For Togsle and Data Polling.

AC CHARACTERISTICS FOR G2T PACKAGE — READ-ONLY OPERATIONS
(VCC =5.0V, TA =-55°C 10 +125°C)
Parameter Symbol -100 -120 -150 Unit
Min Max Min Max Min Max

Read Cycle Time tAVAV trRC 100 120 150 rs
Address Access Time tavav tacc 100 120 150 s
Chip Select Access Time tetav tce 100 120 150 ns
Output Enable to Output Valid teLav toe 40 50 55 ns
Chip SelectHigh to Output HighZ (1) teHaz tor 20 30 35 ns
Output Enable High to OutputHish Z (1) tGHaz tor 20 30 35 ns
Output Hold from Addresses, CS or OE Change, taxax | tow 0 0 0 s
whicheveris First
RST Low to Read Mode (1) tReady 20 20 20 us

1. Guaranteed by design, not tested.
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AC CHARACTERISTICS FOR G2T PAckAGE — WRITE/ERASE/PROGRAM OPERATIONS,C_S CONTROLLED
(VCC =5.0V, GND =0V, TA =-55°C 10 +125°C)

Parameter Symbol -100 -120 -150 Unit
Min Max Min Max Min Max
Write Cycle Time tAvAV twe 100 120 150 s
Write Enable Setup Time twLeL tws 0 0 0 ns
Chip Select Pulse Width tELEH tep 45 50 50 s
Address Setup Time tAVEL tAs 0 0 0 s
Data Setup Time DVEH Ds 45 50 50 s
Data Hold Time tEHDX fDH 0 0 0 s
Address Hold Time tELAX tAH 45 50 50 s
Chip Select Pulse Width High tEHEL tcPH 20 20 20 ns
Duration of Byte Programming Operation (1) tWHWH1 300 300 300 s
SectorErase Time (2) twHWH2 15 15 15 sec
Read Recovery Time tGHEL 0 0 0 us
Chip Programming Time 44 44 44 sec
Chip Erase Time (3) 256 256 256 sec
Output Enable Hold Time (4) toEH 10 10 10 s
NOTES:

1. Typical value for tWHWH1 is 7us.

9. Typical value for tWHWH? is 1sec.

3. Typical value for Chip Erase Time is 392sec.
4. For Toggle and Data Polling.
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AC CHaRACTERIsTICS FOR G4T AND H2 PackaGEs — WRITE/ERASE/PROGRAM OPERATIONS - WE CONTROLLED
(VCC =5.0V, TA = -55°C 10 +125°C)

Parameter Symbol -100 -120 -150 Unit
Min Max Min Max Min Max

Write Cycle Time tavav twe 100 120 150 s
Chip Select Setup Time tELWL tcs 0 0 0 ns
Write Enable Pulse Width twiwH twp 45 50 50 s
Address Setup Time tAVWL tas 0 0 0 ns
Data Setup Time tDVWH s 45 50 50 s
Data Hold Time tWHDX oH 15 15 15 s
Address Hold Time (1) twiax tAH 45 50 50 s
Write Enable Pulse Width High (2) TWHWL tWPH 20 20 20 s
Duration of Byte Programming Operation (3) tWHWH1 300 300 300 s
SectorErase (4) tWHWHg 15 15 15 sec
Read Recovery Time before Write tGHWL 0 0 0 s
Vcc Setup Time tvcs 50 50 50 s
Chip Programming Time 44 44 44 sec
Chip Erase Time (5) 256 256 256 sec
Output Enable Hold Time (6) tOEH 10 10 10 rs
RESET Pulse Widlth tw 500 500 500 rs

NOTES: L

1. A21 must be held constant until WE or CS go high, whichever occurs first.

2. Guaranteed by design, but not tested.

3. Typical value for tWHWH1 is 7us.

4. Typical value for tWHWH? is 1sec.

5. Typical value for Chip Erase Time is 39sec.

6. for Toggle and Data Polling.

AC CHARACTERISTICS FOR G4T AND H2 PAckAGES — READ-ONLY OPERATIONS
(VCC =5.0V, TA = -55°C 10 +125°C)
Parameter Symbol -100 =120 -150 Unit
Min Max Min Max Min Max

Read Cycle Time tavav tre 100 120 150 s
Address Access Time tavav tacc 100 120 150 s
Chip Select Access Time teqv tce 100 120 150 s
OutputEnable to Output Valid telav toe 50 50 55 ns
Chip SelectHigh to Output High Z teHaz toF 40 45 45 ns
Output Enable High to Output High Z teHaz toF 40 45 45 rs
Output Hold from Addresses/aor& Change, taxax toH 0 0 0 ns
whicheveris First
RSTLowto Read Mode tReady 20 20 20 s
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AC CHARACTERISTICS FOR G4T AND H2 PackAaGEs — WRITE/ERASE/PROGRAM 0PERAT|0NS,(§ CONTROLLED
(VCC =5.0V, GND =0V, TA = -55°C 10 +125°C)

Parameter Symbol -100 120 -150 Unit
Min Max Min Max Min Max

Write Cycle Time tAVAV twe 100 120 150 s
Write Enable Setup Time tWLEL tws 0 0 0 s
Chip Select Pulse Width teLEH tep 45 50 50 s
Address Setup Time tAVEL tas 0 0 0 s
Data Setup Time DVEH s 45 50 50 s
Data Hold Time tEHDX toH 15 15 15 s
Address Hold Time (1) tELAX taH 45 50 50 s
Chip Select Pulse Width High tEHEL tepH 20 20 20 s
Duration of Byte Programming Operation (2) TWHWH1 300 300 300 s
Sector Erase Time (3) tWHWH2 15 15 15 sec
Read Recovery Time tGHEL 0 0 0 s
Chip Programming Time 44 44 44 sec
Chip Erase Time (4) 256 256 256 sec
Output Enable Hold Time (5) tOEH 10 10 10 s

NOTES: L

1. A21 must be held constant until WE or CS go high, whichever occurs first.

9. Typical value for tWHWH1 is 7us.

3. Typical value for tWHWH? is Tsec.

4. Typical value for Chip Erase Time is 39sec.

5. For Toggle and Data Polling.

Fic. 4 AC Test CircuIt AC TesT CONDITIONS
Parameter Typ Unit
o loL InputPulse Levels ViL=0,VH=30]| V

Current Source

InputRise and Fall 5 ns
Inputand Output Reference Level 1.5 \
Output Timing Reference Level 1.5 \
V, = 1.5V Notes:
c (Bipolar Supply) VZ s programmable from -2V to +7V.

IOL & IOH programmable from 0 to 16mA.

Tester Impedance Z0 = 750.

VZ is typically the micipoint of VOH and VOL.

1OL & IOH are adjusted to simulate a typical resistive load circuit.
ATE tester includes jig capacitance.

Current Source

Fic. 5 REseT TimING DIAGRAM

RESET

trRP

<4—— tReady ———
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Fic. 6 AC Waverorms For READ OPERATIONS
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Fic. 7 WRITE/ERASE/PROGRAM OPERATION, WE CONTROLLED
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Addresses

NOTES:
1. PA is the address of the memory location to be programmed.

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

3. D7 is the output of the complement of the data written to each chip.
4. Dour is 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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Fic. 8 AC Waverorms CHIP/SEcTOR ERASE OPERATIONS
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Addresses

NOTE:
1. SA is the sector address for Sector Erase.
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Fic. 9 AC Waverorms For DATA PoLLING DurRING EMBEDDED ALGORITHM OPERATIONS
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Fic. 10 ALTERNATE CS CoNTROLLED PROGRAMMING OPERATION TIMINGS
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Addresses

Notes:

1. PA represents the address of the memory location to be programmed.
2. PD represents the data to be programmed at byte address.

3. D7is the output of the complement of the data written to each chip.

4. Dour is the output of the data written to the device.

5. Figure indicates the last two bus cycles of a four bus cycle sequence.
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Package 402: 66 PiNn, PGA Tyre, CErAMIC HEX-IN-LINE PAcKAGE, Hir (H2)

| 35.2 (1.385) + 0.38 (0.015) SQ L

/ e ] i J—
PIN T IDENTIFIER
SQUARE PAD —
ON BOTTOM
b
—_
L 254010 TYP
—_
=
=
—_
L= Y
57 (0.223) ‘ ‘
MAX || Jy—
3.81(0.150) *ﬁ H H 127 (0.050) + 0.1 (0.005)
+0.1(0.005)
f 0.76 (0.030) = 0.1 (0.005)
—»‘ <4>
2540100 15.24 (0.600) TYP AH 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

Packace 502: 68 LEap, CERAMIC QuAD FLAT PAck, Low ProFiLE CQFP (G4T)

- 396 (1.56) = 0.38 (0.015) SQ -]

> - 3.56 (0.140) MAX

PIN T IDENTIFIER

I

Uy
[ — [ ] || 0.25(0010)
1.27 (0.050) 0.38 (0.015) +0.05 (0.002)
TYP +0.08 (0.003)
68 PLACES
|- 38 (1.50) TYP >
4 PLACES

All TINEAR DIMENCSIONS ARE MIITIMETERS AND DPARENTHETICAIIY IN INCHES
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MWHITE ELECTRONIC DESIGNS

PackaGe 509: 68 Leap, CERAMIC QuAD FLAT Pack, CQFP (G2T)

——————25.15(0.990) + 0.26 (0.010) SQ ——————|

2236 (0.880) + 0.26 (0010) SA—— = ¢ 457 (0.180) MAX
— {027 0.011) + 004 (0.002)

QOOAO0000Aannnnan _J
— A — BEE
— Pin = — | |4—0.25 (0.010) REF
 m—  —
 m— —
 m—  —
 m—  —
 m— —
— — 24.03 (0.946)
f— — +£0.26 (0.010)
= = S0,
 m—  —
 m— —
— = 1.0 (0.040)
— = 0127 (0.005)
 m—  —
— = RREN 0.940) REF

QUooooooooonoonon oy DETAIL A

1.27 (0.050) TYP —¥| %4»“% TR st pEAL
038 (0.015) £0.05 (0.002)
- 203 (0.800) REF >
[ \ The White 68 lead G2T CQFP
I I fills the same fit and function

as the JEDEC 68 lead CQFJ or
68 PLCC. But the G2T has the
TCE and lead inspection
advantage of the CQFP form.

ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES
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ORDERING INFORMATION

W F 4M392 - XXX X X 5

X
T— 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 0°C to +70°C

PACKAGE TYPE:
HQ =Ceramic Hex In line Package, HIP (Package 409)
G4T = 40mm Low Profile CQFP (Package 5092)
G2T = 22.4mm Ceramic Quad Flat Pack, CQFP (Package 509)

ACCESS TIME (ns)

ORGANIZATION, 4M x 32
User configurable as 8M x 16 or 16M x 8 in HIP and G4T packages

FLASH

WHITE ELECTRONIC DESIGNS CORP.

DEVICE TYPE SECTOR SIZE SPEED PACKAGE SMD NO. ‘
4M x 32 5V Flash Module 64KByte 150ns 66 pin HIP (H2) 59692-97612 OTHXX*
4M x 32 5V Flash Module 64KByte 120ns 66 pin HIP (H2) 5962-97612 02HXX*
4M x 32 5V Flash Module 64KByte 100ns 66 pin HIP (H2) 5962-97612 O03HXX*
4M x 32 5V Flash Module 64KByte 150ns 68 lead CQFP Low Profile (G4T) 5962-97612 OTHXX*
4M x 32 5V Flash Module 64KByte 120ns 68 lead CQFP Low Profile (G4T) 5962-97612 02HXX*
4M x 32 5V Flash Module 64KByte 100ns 68 lead CQFP Low Profile (G4T) 5962-97612 O3HXX*
4M x 32 5V Flash Module 64KByte 150ns 68 lead CQFP Low Profile (G2T) 5962-97612 OTHXX*
4M x 32 5V Flash Module 64KByte 120ns 68 lead CQFP Low Profile (G2T) 5962-97612 02HXX*
4M x 32 5V Flash Module 64KByte 100ns 68 lead CQFP Low Profile (G2T) 5962-97612 O3HXX*

*Pending



