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ml WHITE MICROELECTRONICS WF2M32-XXX5

2Mx32 5V FLASH MODULE spvancen+

FEATURES
M Access Time of 90, 120, 150nS M Commercial, Industrial, and Military Temperature Ranges
B Packaging: W 5 Volt Read and Write. 5V + 10% Supply.

e 66-pin, PGA Type, 1.185 inch square, Hermetic Ceramic HIP M Low Power CMOS

(Package 401). M Data Polling and Toggle Bit feature for detection of program
* 68 lead, 40mm Low Profile CQFP {Package 502), 3.5mm or erase cycle completion.

(0.1401inch) M Supports reading or programming data to a sector not being
* 68 lead, Hermetic CQFP (G2), 22.4mm (0.880 inch) square erased.

(Package 500). Designed to fit JEDEC 68 lead 0.990" CQFJ

footprint (Fig. 3) B RESET pin resets internal state machine to the read mode.

M Built in Decoupling Caps and Multiple Ground Pins for Low

B Sector Architecture Noise Operation, Seperate Power and Ground Planes to
* 32 equal size sectors of 64KBytes per each 2Mx8 chip improve noise immunity
¢ Any combination of sectors can be erased. Also supports _ _
full chip erase. * This data sheet describes a product that may or may not be under
.. . .. development, and is subject to change or cancellation without notice.
B Minimum 100,000 Write/Erase Cycles Minimum {0°C to 70°) P / v
| Organized as 2Mx32 Note: Programming information available upan request.
FIG.1 PIN CONFIGURATION FOR WF2M32-XHX5
TOP VIEW PIN DESCRIPTION
1/Go-31 | Data Inputs/Outputs
1 12 23 34 45 56
Ao-20 Address Inputs
Owos Owez Qvoss 11026 ) vee O woa1 (O Wi Write Enables
Owos Ocs2 Ovona 1025 () ¢sa (O woan () €514 Chip Selects
QOwote Oano Ovors 11026 () WE2 () o290 OF Output Enable
Ve Power Supply
Oan Oworr Ovorz arO 1027 10280 GND Ground
Oas Oawn O a2z A A
Oann O Oawr a0 () a0 BLOCK DIAGRAM
_— WE; CS WE,CS, WE3CS WE,CS,
Oao Oas OWEL a3 a(O a0 oE T1|‘I ! ’ {2} 2 y IG} : | ‘ ! *
_ A0-20 4 A
Oas Qvee Quor as () wes(D) o) 1 — - :
Quoe (Oest Quos vore () 83 oz 2Mxs M8 Mxe Mx8
Owor Oae Quos o1z () ano O 021D
a 8 8 8
Quwoz Quos Owos vo18 O vo19 () o200
1 20 33 44 55 66 \/Qo-7 1/Qs-15 1/Q1e-23 1/024.31
RESET internally tied to Vce in the HIP package for this pin configuration. See
Alternate Pin Configuration with RESET tied to pin 12 for system control of reset
{Fig. 11, page 13)
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[[Zl WHITE MICROELECTRONICS WEF2M32-XXX5

FIG.2 PIN CONFIGURATION FOR WF2M32-XG4TX5

TOP VIEW PIN DESCRIPTION
-0 @ <
22z22:2088882z22258 1/Q0-31 | Data Inputs/Outputs
IR fom | Address tnputs
e 9 7 3 —
8 6 5 4 2 1 68 67 66 65 64 63 62 61 \ WE Write Enable
oo = |1 80| P o TSt Chip Selects
[{e]] fé 11 58 o7 —
1102 12 58| =1 vors OE Output Enabie
¥os 1 |13 571 3 /019
¥os T |14 56| 1 V020 Vee Power Supply
1705 15 55( =1 402t RESET Reset
1106 16 54 E ¥O22
yor — |17 53 1023 GND Ground
GND ] |18 82| /1 GND
vos = |19 s1| F=1voes NC Not Connected
109 g 20 =1 yozs
1010 21 = vo2s BLOCK DIAGRAM
Vo1t g 22 = 1027 _ _ .
V012 23 [— 1028 €Sy €S, CSs
yo13 7 (24 T3 1Oze RESET
- e e
OE o PG

—————— a2 Q
><<<<<<|8l 3:3%2§8¢

RESET

50
49
ag &
s CS,
46 |
ro14 =] |25 45
1O15 T Ee 44| 7 103y A0-20 —% HH !
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 J
TTUnuourreey oy 1
2] L

-

170a-7 10815 11016-23 1/024-31
FIG.3 PIN CONFIGURATION FOR WF2M32-XG2X5
TOP VIEW PIN DESCRIPTION
}E . oo ' ' 1/00-31 | Data Inputs/Output;
Feze2z20888z2z22228 J\L—I-‘—‘_:ﬂf hom | Address Inputs
9 87 65 4 3 2 16867 6665864636261 ' ] —
1100 [ 10 0[] 1018 — — WEi4|  Write Enables
vor {11 59(] w017 1Lt - 1 == :
0z am 58] Vo8 alilalaln Ci“ Chip Selects
vos 13 57 ] 11019 X : OE Output Enable
1104 | 14 SGE 1020 | X
vos [} 15 551 1021 ! 0.940° —————— Vee Pawer Supply
0e [} 16 54% 1022 D G p
o7 [} 17 53{] vo: . . GN roun
— o e The White 68 lead G2 CQFP fills
¥os E 19 51 il Y024 the same fit and function as the RESET Reset
1109 [| 20 50[] 1025
i 20D vose JEDEC 68 lead CQFJ or 68 PLCC.
you [|22 48] Vo2 But the G2 has the TCE and lead
vorz [f23 470 10z8 inspection advantage of the
o3 {| 24 48[] 1029 CQIEP form g BLOCK DIAGRAM
014 [|25 45]] 1030 :
VO15 [| 26 441] Y031
27 28 3 33 34 35 36 37 38 39 40 41 42 43
BZSEIZIRBBEIGEEES

1/00-7 1/0a-15 1/O16-23 1/024-31
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m WHITE MICROELECTRONICS WEF2M32-XXX5

ABSOLUTE MAXIMUM RATINGS CAPACITANCE
(Ta=+25°C)

Parameter Symbol Ratings Unit
Voltage on Any Pin Relative to Vss Vi -2.0t0+7.0 v Parameter Symbol|  Conditions Max_|Unit
Power Dissipation pr 8 W EE_capacitance Coe {ViN=0V,f=10MHz| 50 pF
Storage Temperature Tstg -65 to +125 °C WE’:‘;&(‘;&&K?"CG Cwe | Vin=0V.1=1.0 MHz 20 pE
Short Gircuit Output Current los 100 mA HIP (Alternate pinout) 50

CQFP G4T 50

CQFP G2 20
RECOMMENDED DC OPERATING CONDITIONS G2 (Aiternate pinout) 50
r— Symbol| Min | Typ Max T ont CS14 capacitar?ce Coes |Vw=0V,f=10MHz| 20 | pF
Supply Voltage Voo 45 5.0 55 v Data 1/0 ‘capamtanc.e Cvo |Vwo=0V,f=10MHz| 20 pF
Ground Vse 0 0 0 v Address input capacitance Cao [VIN=0V,f=10MHz| 50 pF
{nput High Volitage Vik 2.0 . Ve + 0.5 v This parameter is guaranteed by design but not tested.
Input Low Voltage Vie -0.5 - +0.8 v
Operating Temperature (Mil.) Ta -55 - +125 °C
Operating Temperature (Ind.)| Ta -40 - +85 °C

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

Parameter Symbol Conditions Min Max Unit
Input Leakage Current 1Ll Vee = 5.5, VIN = GND to Ve 10 LA
Qutput Leakage Current ILoxaz Vee = 5.5, Vin = GND to Vee 10 pA
Vee Active Current for Read (1) lcct CS = Vi, OF = Vi, f = SMHz 160 mA
Ve Active Current for Program or Erase (2) [Ieob) CS = ViL, OE = Vi 240 mA
Vce Standby Current Icca Vee = 5.5, C5 = Viu, f = 5MHz, RESET = Vce £ 0.3V 4.0 mA
Output Low Voltage VoL loL =12.0 mA, Vec = 4.5 0.45 v
Output High Voitage VoH lon = -2.5 mA, Vec = 4.5 0.85xVee

Low Vce Lock-0ut Voltage Viko 3.2 4.2

NOTES:

1. The lcc currentlisted includes both the DC operating current and the frequency dependent camponent (@ 5MHz). The frequency component typically is less
than 2mA/MHz, with OF at Vix.

2. lec active white Embedded Algorithm (program or erase) is in progress.

3. DCtest conditions Vit = 0.3V, Vin=Vee - 0.3V

S31NAON HSY14 !
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m WHITE MICROELECTRONICS WF2M32-XXX5

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

Parameter Symbol -30 -128 -15¢ Unit
Min Max Min Max Min Max
Write Cycie Time tavav twe 90 120 150 nS
Chip Select Setup Time teLwe fcs 0 0 0 nS
Write Enable Pulse Width twiwH twp 45 50 50 nS
Address Setup Time tavwi tas 0 0 0 nS
Data Setup Time tovwn tos 45 50 50 ns
Data Hold Time tWHDX toH 0 0 0 ns
Address Hold Time twiax {AH 45 50 50 ns
Write Enable Pulse Width High twhwL tweH 20 20 20 ns
Duration of Byte Programming QOperation twHWH1 1 1 1 mS
Sector Erase twHwH2 15 15 15 Sec
Read Recovery Time before Write tGHWL 0 0 0 us
Vee Setup Time tves 50 50 50 ps
Chip Programming Time 100 100 100 Sec
Gutput Enable Hold Time (1) toex 10 10 10 nS
Chip Erase Time 480 480 480 Sec
RESET Pulse Width (2) trRP 500 500 500 nS

. For Toggle and Data Polling.

2. RESET internally tied to Ve for the defauit pin configuration in the HIP package.
AC CHARACTERISTICS - READ-ONLY OPERATIONS
{Vee =5.0V, Ta=-55°C to +125°C)
Parameter Symbol -90 -120 -150 Unit
Min Max Min Max Min Max

Read Cycle Time tavay tRG 90 120 150 nS
Address Access Time tavav tace 90 120 150 nsS
Chip Seiect Access Time teLay tce 90 120 150 nS
Qutput Enable to Qutput Valid tgLav toE 40 50 55 nS
Chip Select High to Qutput High Z (1) teHaz toF 20 30 35 nS
Output Enable High to Output High Z (1) tGHOZ tor 20 30 35 nS
Output Hold from Addresses, CS or OF Change, taxox tow 0 0 0 nS
whichever is First

RST Low to Read Mode (1,2) tReady 20 20 20 us

1. Guaranteed by design, not tested.
2. RESET internally tied to Vec for the default pin configuration in the HIP package.

7-93 White Microelectronics * Phoenix, AZ « (602) 437-1520
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[m:] WHITE MICROELECTRONICS WE2M32-XXX5

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

Parameter Symbol -90 -120 -150 Unit
Min Max Min Max Min Max
Write Cycle Time tavay twe 90 120 150 nS
Write Enable Setup Time twLEL tws 0 0 0 nS
Chip Select Pulse Width tELEH tep 45 50 50 nS
Address Setup Time tAVEL tas 0 0 0 ns
Data Setup Time tover tos 45 50 50 ns
Data Hold Time tEHDX toH 0 0 0 nS
Address Hold Time tELAX taH 45 50 50 nS
Chip Select Pulse Width High {EHEL tcPH 20 20 20 nS
Duration of Byte Programming Operation tWHWH1 1 1 1 mS
Sector Erase Time twHwH2 15 15 15 Sec
Read Recovery Time 1GHEL 0 0 0 usS
Chip Programming Time 100 100 100 Sec
Chip Erase Time 480 480 480 Sec
Qutput Enable Hold Time (1) t0eH 10 10 10 nS

1. For Toggle and Data Polling.

FIG. 4 AC TEST CONDITIONS
AC TEST CIRCUIT P o Parameter . onit
Current Source Input Pulse Levels ViL=0,V=30| V

Input Rise and Fall 5 nS
Input and Qutput Reference Level 15 Vv

V, =15V Output Timing Reference Level 1.5 v
(Bipolar Supply)

D.UT.

Coy =50 pf NOTES:

Vzis programmable from -2V to +7V.
lot & loH programmable from 0 to 16mA.
Tester Impedance 20=75 .
‘ ) Vzis typically the midpoint of Vox and Vo
oK lo & lon are adjusted to simulate a typical resistive load circuit.
ATE tester includes jig capacitance.

v

Current Source

FIG.5
RESET TIMING DIAGRAM

RESET

trP
«——— {tReady ————————»]
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ml WHITE MICROELECTRONICS WF2M32-XXX5

FIG. 6
AC WAVEFORMS FOR READ OPERATIONS
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D—_—I WHITE MICROELECTRONICS WF2M32-XXX5

FIG. 7
WRITE/ERASE/PROGRAM . .
OPERATION, WE CONTROLLED £ £
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NOTES: g
1 PA1s the addrass of the memory locabian to be programmed <
2 PDisthe data to be programmed at byte address
3 D:isthe output of the complement of the data written 10 each chip
4. Doutis the output of the data written to the device
5.

Figure indicates last two bus eycles of four bus cycle sequence

White Micrcelectronics ¢ Phoenix, AZ » {602) 437-1520




@I WHITE MICROELECTRONICS WF2M32-XXX5

FIG. 8
AC WAVEFORMS CHIP/SECTOR
ERASE OPERATIONS
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NOTE:
1 SAis the sector address for Sector Erase
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; 2\ WHITE MICROELECTRONICS WF2M32-XXX5

FIG.9
AC WAVEFORMS FOR DATA POLLING
DURING EMBEDDED ALGORITHM OPERATIONS
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m WHITE MICROELECTRONICS WEF2M32-XXX5

FIG.10
ALTERNATE CS CONTROLLED
PROGRAMMING OPERATION TIMINGS

4
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X0
M\

5555H

Addresses

NOTES:

1 PArepresents the agdress of the memaory location to be programmed
2 PDrepresents the data to be programmed at byte address

3 D: s the autput of the complement of the data writter: to eack chip
4 Drutos the output of the data written 1o the device

5 Figure indicates the last two bus cycles of a four bus cycle sequence
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FIG. 11 ALTERNATE PIN CONFIGURATION FOR WF2M32I-XHX5

TOP VIEW PIN DESCRIPTION
1/00-31 | Data Inputs/Outputs
1 12 23 34 45 56
Ac-20 Address Inputs
Owos  Oreser Ovors 1024 () veec O ioa1 O WE Write Enable
Owoe Ocsz Oviota 11025 (O €84 O oz (O CS14 Chip Selects
Owore Oano Qo woze () N (O wo2e () g€ Output Enable
Vee Power Supply
Oain Qo Ovore a7 O o2z O voes O GND Ground
Oae Oawe Qo0 az() a0 aQ RESET Reset
Oan O Qar ne (O s O BLOCK DIAGRAM
Cao Ons (OWE as() (O a0 T8, Ts, C8a Css
RESET
WE T T
e WE
Oae Ovee Ovor A8 () A0 w0230 O 1 - e [ '
_ _ 20~ 1 ] -
QOuwoo (Ocst Onos wote () €sa() woz2()
2Mx8 2Mx 8 2Mx8 2Mx 8
Owor Oae Ovos 1017 aNno (D vo21(0) ‘ |
i Owoz Quos Oos 1018 O o019 () 10200 ‘ J( B,I, B,I, a%
" 22 33 44 55 66 1/00-7 1/08-15 1/O16-23 1/024-31

FIG. 12 ALTERNATE PIN CONFIGURATION FOR WF2M32U-XG2X5

TOP VIEW PIN DESCRIPTION
E a - 'u]L ‘[d 1/0p-31 | Data inputs/Output:
Hezx2328882¢¥sz22%28 J L
e e e e P T N P e et . T Ao-20 Address Inputs
9 87 65 4 3 2 1 6867666564 6362861 | i —
voo [l 10 so[l vo1s WE Write Enable
1o | 1 59 11017 s :
voz | 12 sal] vows CS Chip Select
1os []13 57} VO1g ﬁ Output Enable
104 {| 14 56[] 1020
vos [[15 55[] V021 Vee Power Supply
10s [| 16 54} 11022 5 5 p
vor 17 53 Vo . . ND roun
ono 118 w2l avs  The White 68 lead G2 CQFP fills
1ioa [[19 sifwoe  the same fit and function as the RESET Reset
oo e sofuex  JEDEC 68 lead CQFJ or 68 PLCC.
1ot |22 48] 11027 But the G2 has the TCE and lead
1012 ] 23 47|} vo28 inspection advantage of the
1013 [| 24 48] YOze CQEP form g BLOCK DIAGRAM
1014 [ 25 45(] 11030 :
Woss [|26 44[1 vom1 RESEL — 1
B4 L EEEL e~ BT we 1 ' . |
8232288259992 28 M%%?M.‘ M o .
: 2Mx 8 ‘ 2Mx 8 2M x 8 2Mx8
L i
8| 8, 8/ 81/
1L ! .
1/00-7 1/O8-15 1/O16-23 1/024-31
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[;:jl WHITE MICROELECTRONICS WF2M32-XXX5

ORDERING INFORMATION

W F 2M32 X - XXX X

X
L Ver PROGRAMMING VOLTAGE

5=5V

—— DEVICE GRADE:
M= Military Screened -55°C to +125°C
| = Industrial -40°C to +85°C
C = Commercial 0 to +70°C

PACKAGE TYPE:
H = Ceramic Hex In line Package, HIP (Package 401)
G4T = 40mm Low Profile CQFP (Package 502)
G2 = 22.4mm Ceramic Quad Flat Pack, CQFP (Package 500)

' ACCESS TIME in n$

IMPROVEMENT MARK
* For HIP Package

Blank = 4CS and 4WE

I = 4CS and 1WE, RESET
¢ For G2 Package

Blank = 4CS and 4WE

U = 1CS and 1WE

ORGANIZATION, 2M x 32

User configurable as 4M x 16 or 8M x 8
(Except WF2M32U-XG2X which is 32 bit wide only .}

Flash PROM

— WHITE MICROELECTRONICS
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