512Kx32 5V NOR FLASH MODULE e mssrtce:r%ry

SMD 5962-94612**
WIF512K32-XXX5

FEATURES
B Access Times of 60, 70, 90, 120, 150ns ® |Low Power CMOS
B Packaging B Embedded Erase and Program Algorithms
e 66 pin, PGA Type, 1.075" square, Hermetic Ceramic HIP B TTL Compatible Inputs and CMOS Outputs
(H2) (Package 400). B Built-in Decoupling Caps for Low Noise Operation
* 68 lead, 40mm, Low Profile 3.5mm (0.140"), CQFP B Page Program Operation and Internal Program Control
(Package 502)* Time
e 68 lead, 22.4mm (0.880") Low Profile CQFP (G2U) B Weight

3.5mm (0.140") high, (Package 510)

" . WF512K32-XG2UXS5 - 8 grams typical
« 68 lead, 22.4mm (0.880") CQFP (G2L) 5.08mm (0.200") WES 12K 32N X HLXE - ngram;{spical

high, Package (528) . WF512K32-XG4TX5® - 20 grams typical
B 100,000 Erase/Program Cycles Minimum WF512K32-XG2LX5 - 8 grams typical
B Sector Architecture
« 8 equal size sectors of 64KBytes each

¢ Any combination of sectors can be concurrently erased.
Also supports full Chip erase Note 1: Package Not Recommended for New Design

u Org anized as 512Kx32 ;c())rtel:f;g Op:;;giramming information and waveforms refer to "Flash programming 4M5 Application

* This product is subject to change without notice.

Commercial, Industrial and Military Temperature Ranges "
For reference only. See table page 11

® 5 Volt Programming

FIGURE 1 — PIN CONFIGURATION FOR WF512K32N-XH1X5

Top View Pin Description

1 12 23 34 45 56 1/00-31 Data Inputs/Outputs

Ao-18 Address Inputs
Omos - Owezr Oiors 11024 Ve /031

O O O WE1-4# Write Enables

Omos Oeszt Qo o2s () csat () o) CSt4#t | Chip Selects

OE# Output Enable
QOwon Qeno - Oiors IORZION O Voo Power Supply
Oae - Owon Owore NMON IO 1O GND Ground

NC Not Connected
OAw ONO OOE# A12 O A4 O A1 O
Oan - Ons Oan IO IONN1®) Block Diagram

WE1# CS1# WE2# CS2# WE3# CS3# WE4# CS4#
A A WE# A A A
Onm Oas OWE HONN-J1®) 1@ oes . . . | ‘
Ons Quee  Oior ne (O west(O 10 A8 T — — ‘
Omoo Ocsi Oios o () css# () 102 512K x8 512Kx8 512K x8 512K x8
Omor One Oios o () oNn () o)
8 8 8 8

Oz Quos  Oos 1os O oD 100
1 22 33 44 55 66 1/00-7 1/08-15 1/1016-23 1/024-31
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FIGURE 2 — PIN CONFIGURATION FOR WF512K32-XG4TX5*

Top View Pin Description
I#* B3
Cezy23ed % 2 E o222 8 1/00-31 Data Inputs/Outputs
LOAnNInannannan Aote | Address Inputs
(987654 32 16867666564636261 ) WE# Write Enables
1100 —— |10 60 | =1 1016 CS1-4# Chip Selects
o1 — |11 59 | 1 lI017 OE# Output Enable
1102 — |12 58 | 1 /018
1103 1 |13 57 | 1 11019 Vee Power Supply
/04 — |14 56 | 1 1/020
105 1 | 15 55 | =1 1021 GND Ground
1106 — |16 54 | 1 1/022
1107 — |17 53 | 3 /023 NC NOt ConneCted
GND |18 52 | 1 GND
/08 — (19 51| — /024
1109 1 |20 50 | 1 1/025
11010 — |21 49 | 3 11026 .
ot = |22 w| = voor Block Diagram
11012 — |23 47 | = 11028 c o
11013 T |24 46 | [/ 1/029 WE# Ccst# C82# Cs3# cea#
1014 — |25 45 | = 11030 OE# T T T
1015 = |26 44| == 1031 £0-18 —¢——] 1 I i
g 2728 29 30 3132 33 34 35 36 37 38 3940 4142 43 J
H H H H H H H H H H H H H H H H 512K X 8 512K X 8 512K X 8 512K X 8
sz¥ziregpyaesnsss
8 8 8 8
Note 1: Package not recommended for new designs 10 -7 08 - 15 Vo1e-23 1024 - 31
FIGURE 3 — PIN CONFIGURATION FOR WF512K32-XG2UX5 AND WF512K32-XG2L X5
Top View Pin Description
3+
becamenbSiiceiaass 1/00-31 Data Inputs/Outputs
ZI<<LCI<LO0OTO0S << <> A Add nout
e y
987 654 32 1686766 65646362 61 0-18 ress Inputs
100 [ 10 60 [ 1016 WE14# | Write Enables
o1 fj11 59 [ /o017 CS1.4# Chip Selects
1102 []12 58 [] 11018
103 [|13 57 ] 1019 OE# Output Enable
1104 [ 14 56 [] 1/020 Vee Power Supply
1105 [|15 55 [] 11021
1106 [] 16 54 [] 11022 GND Ground
o7 [17 53 [] 11023 NC Not Connected
GND []18 52 [ GND
1108 []19 51 []1/024
1109 [|20 50 [] 11025
11010 []21 49 [] 11026 B|0C|( Diagram
11011 [|22 48 [] 11027
1012 [123 47 [l o028 WE1# CST#  WE2# CS2# WE3# CS3#  WE4# CS4#
11013 [|24 46 [] 1029 oe# [ ] L]
014 125 45 [11/030 Ao-18 —4 1 = ot L
11015 [|26 44 ] 11031
2728 29 30 31 32 33 34 35 36 37 38 39 40 4142 43 - - sioK s -
8:vamw:&:&t§r\§§§woo
SITIIITIhopcLLIZZZ
o o ===
1/00-7 1/08-15 1/016-23 1/024-31
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Absolute Maximum Ratings (1)

CAPACITANCE

Parameter Unit Ta=+25°C
Operating Temperature (Mil, Q) -55 to +125 °C Parameter Symbol Conditions Max | Unit
Supply Voltage Range (Vcc) 2010 +7.0 \ OE# capacitance Coe Vin =0V, f=1.0 MHz 50 pF
Signal voltage range (any pin except A9) (2) -20t0+7.0 \ WE 14# capacitance
Storage Temperature Range -65 to +150 °C HIP (PGA) c 20
; WE ViN=0V, f=1.0 MHz F
Lead Temperature (soldering, 10 seconds) +300 °C CQFP G4T 5 | P
Data Retention (Mil Temp) 20 years CQFP G2u/G2L 15
Endurance - write/erase cycles 100,000 cycles min. CS1-4# capacitance Ccs Vin=0V,f=1.0 MHz 20 pF
A9 Voltage for sector protect (Vio) (3) 2.0to+125 V Datatt I/O capacitance Cio Vio =0V, f=1.0 MHz 20 pF
NOTES: Address input capacitance Cap Vin =0V, f=1.0 MHz 50 pF
1. Stresses above the absolute maximum rating may cause permanent damage to the device. This parameter is guaranteed by design but not tested.
Extended operation at the maximum levels may degrade performance and affect reliability.
2. Minimum DC voltage on input or I/O pins is -0.5V. During voltage transitions,inputs may
overshoot Vss to -2.0 V for periods of up to 20ns. Maximum DC voltage on output and /0 pins RECOMMENDED OPERATING CONDITIONS
is Vee + 0.5V. During voltage transitions, outputs may overshoot to Vcc + 2.0 V for periods of up
to 20ns. Parameter Symbol Min Max Unit
3. Minimum DC input voltage on A9 pin is -0.5V. During voltage transitions, A9 may overshoot Supply Voltage Vee 45 55 \%
Vss to -2V for periods of up to 20ns. Maximum DC input voltage on A9 is +12.5V which may Operating Temp. (Mil., Q) TA -55 +125 °C
overshoot to 13.5 V for periods up to 20ns. Operating Temp. (Ind.) Ta 40 +85 °C
Operating Temp. (Com.) TA 0 +70 °C
DC CHARACTERISTICS
Parameter Sym Conditions Min Max Units
Input Leakage Current m Vee = Veemax, Vin = GND to Vee 10 pA
Output Leakage Current ILoxs2 Ve = Vee max, Vour = GND to Vee 10 pA
Ve Active Current for Read (1, 2) lect CS# =V, OE# = Vin, f = 5MHz 190 mA
Vee Active Current for Program or Erase (2, 3) lcc2 CS#t =V, OE# = Vi 240 mA
Vec Standby Current (2) Iss CS#=Vce + 0.5V, f= 5MHz 6.5 mA
Input High Voltage ViH 2.0 Vee +0.3 \
Input Low Voltage ViL -0.5 +0.8 vV
A9 Voltage for Sector Protect Vio 1.5 125 \
Output Low Voltage VoL loL = 8.0mA, Vee = Vee un 045 v
Output High Voltage Vo1 loH - 2.5mA, Ve = Vee Min 0.85 x Ve v
Low Vce Lock-Out Voltage Viko 32 42 \
NOTES:

1. The lcc current listed includes both the DC operating current and the frequency dependent component
(at 5 MHz). The frequency component typically is less than 8 mA/MHz, with OE# at V.

2. Maximum current specifications are tested with Vcc = Vee max

3. lcc active while Embedded Algorithm (program or erase) is in progress.
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AC CHARACTERISTICS — WRITE/ERASE/PROGRAM OPERATIONS,CS# CONTROLLED

Parameter Symbol Min -60 Max Min -70 Max Min -90 Max Min -120 Max Min -150 Max Unit
Write Cycle Time tavav twe 60 70 90 120 150 ns
Write Enable Setup Time twLEL tws 0 0 0 0 0 ns
Chip Select Pulse Width teLEH tcp 40 45 45 50 50 ns
Address Setup Time taveL tas 0 0 0 0 0 ns
Data Setup Time toven tos 40 45 45 50 50 ns
Data Hold Time tEHDX toH 0 0 0 0 0 ns
Address Hold Time tELAx taH 45 45 45 50 50 ns
Chip Select Pulse Width High tEHEL tcpH 20 20 20 20 20 ns
Duration of Byte Programming Operation (1) twHWH1 300 300 300 300 300 us
Sector Erase Time (2) twHWH2 15 15 15 15 15 sec
Read Recovery Time tGHEL 0 0 0 0 0 ns
Chip Programming Time 1" 1 1" 1 1 sec
Chip Erase Time (3) 64 64 64 64 64 sec
NOTES:
1. Typical value for twHwH1 is 7ps.
2. Typical value for twrwhz2 is 1sec.
3. Typical value for Chip Erase Time is 8sec.
FIGURE. 4 — AC TEST CIRCUIT AC TEST CONDITIONS
Parameter Typ Unit
Input Pulse Levels ViL=0,ViH=3.0 V
i loL Input Rise and Fall 5 ns
Current Source et Input and Output Reference Level 1.5 \
Output Timing Reference Level 1.5 V
Notes:
Vzis programmable from -2V to +7V.
D.U.T. Vz=158V loL & lon programmable from 0 to 16mA.
Ceft = 50 pf (Bipolar Supply)

v

Current Source

P

Tester Impedance Z0 =75 Q.

Vzis typically the midpoint of Von and VoL.

lo & lon are adjusted to simulate a typical resistive load circuit.
ATE tester includes jig capacitance.
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AC CHARACTERISTICS — WRITE/ERASE/PROGRAM OPERATIONS, WE# CONTROLLED

Parameter Symbol Min -60 Max Min -70 Max Min -90 Max Min -120 Max Min -150 Max Unit
Write Cycle Time tavav twe 60 70 90 120 150 ns
Chip Select Setup Time et fcs 0 0 0 0 0 ns
Write Enable Pulse Width twiwn twe 40 45 45 50 50 ns
Address Setup Time tavwH tas 0 0 0 0 0 ns
Data Setup Time tovwH tos 40 45 45 50 50 ns
Data Hold Time twHDxX toH 0 0 0 0 0 ns
Address Hold Time twHAX taH 45 45 45 50 50 ns
Write Enable Pulse Width High twHWL twpH 20 20 20 20 20 ns
Duration of Byte Programming Operation (1) tWHWH1 300 300 300 300 300 us
Sector Erase Time (2) twHwH2 15 15 15 15 15 sec
Read Recovery Time before Write teHwL 0 0 0 0 0 ns
V/CC Set-up Time tves 50 50 50 50 50 us
Chip Programming Time 1 1 1 1 1 sec
Output Enable Setup Time toes 0 0 0 0 0 ns
Output Enable Hold Time (4) toeH 10 10 10 10 10 ns
Chip Erase Time (3) 64 64 64 64 64 sec
NOTES:

1. Typical value for twrwht is 7ys.

2. Typical value for twHwHz is 1sec.

3. Typical value for Chip Erase Time is 8sec.
4. For Toggle and Data Polling.

tac CHARACTERISTICS — WRITE/ERASE/PROGRAM OPERATIONS, WE# CONTROLLED

Parameter Symbol Min -60 Max Min -70 Max Min -90 Max Min -120 Max Min -150 Max Unit
Read Cycle Time tavav tre 60 70 90 120 150 ns
Address Access Time tavav tacc 60 70 90 120 150 ns
Chip Select Access Time teLav tce 60 70 90 120 150 ns
Output Enable to Output Valid teLav toe 30 35 35 50 55 ns
Chip Select to Output High Z (1) teraz tor 20 20 20 30 35 ns
Output Enable High to Output High Z (1) teHaz toF 20 20 20 30 35 ns
Output Hold from Address, CS# or OE# Change, taxax toH 0 0 0 0 0 ns
whichever is First

1. Guaranteed by design, but not tested
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PACKAGE 400: 66 PIN, PGA TYPE, CERAMIC HEX-IN-LINE PACKAGE, HIP (H1)

' €———30.1 (1.185) + 0.38 (0.015) SQ —— |

Al ST =T
PIN 1 IDENTIFIER —

SQUARE PAD
ON BOTTOM

=—— 254 (1.0)TYP

) L | Y

f/

’

6.22 (0.245)
1 27 (0.050) + 0.13 (0.005)

MAX
L“ﬂ’ I
076 (0.030) £ 0.13 (0.005)

2.54 (0. 100) —)I l(— 15.24 (0.600) TYP —)I 127 (0.050) TYP DIA

3.81(0.150)
+0.13 (0.005)

0.46 (0.018) + 0.05 (0.002) DIA
254 (1.0)TYP —— 3|

ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES
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PACKAGE 510: 68 LEAD, CERAMIC QUAD FLAT PACK, CQFP (G2U)

25.15 (0.990) + 0.25 (0.010) SQ —>»] (<€— 3.56 (0.140) MAX
l€«—— 22.36 (0.880) + 0.25 (0.010) SQ ——>»] 0.254 (0.010)
—>»|«— +0.051(0.002)

EDDDDDDDDDDDDDDDQ s -0.025 (0.001)

 — —
= Pt — —> 0.254 (0.010) TYP
— —
 — —
 — —
— —
— —
 — —
— — 2 %(()09316%) 053 (0.021)
— — +0.18 (0.007)
— —
— —
 — —
 — —
 — —
— —
— — L1 — \\
. DETAILA

TTOUTTU00T00TI 000 )
127 (0.050) TYP %J Li%%@(? % R SEE DETAIL “A”

20.32 (0.800) TYP

} and function as the JEDEC 68 lead CQFJ or
| 68 PLCC. But the G2U has the TCE and lead
L

I
|
.‘j The White 68 lead G2U CQFP fills the same fit
I
I
1 inspection advantage of the CQFP form.

€ 24.0 (0.946) TYP ———— >
| |

ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES
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PACKAGE 528: 68 LEAD, CERAMIC QUAD FLAT PACK, CQFP (G2L)

25.15(0.990) £ 0.25 (0.010) SQ —> <€— 5.10 (0.200) MAX
f€—— 22.36 (0.880) £ 0.25 (0.010) SQ ——>»| 0.254 (0.010)
—>»|«— +0.051(0.002)
M00000nnnnnnnnnnn R
ﬁ;;":'
— A =
— Pin 1 — — 0.254 (0.010) TYP
— —
— —
— —
— —
— —
E: E 24.0 (0.946)
— — +0.25(0.010) 1.37 (0.054) MIN
— —
— = [&2] 0.004
— —
— —
— —
— —
— — L1 7 N
e DETAILA

TTOUTTU00T00TI 000 )
1.27(0.050) TYP %J Lﬁg og %10502 - LSEE DETAIL “A”

20.32 (0.800) TYP

‘ | The Microsemi 68 lead G2L CQFP fills the same
j fit and function as the JEDEC 68 lead CQFJ or

|

|

|

1

68 PLCC. But the G2L has the TCE and lead
inspection advantage of the CQFP form.

I 1

I I
f€— 24.0(0.946) TYP ——— >
I I

ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES
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PACKAGE 502: 68 LEAD, CERAMIC QUAD FLAT PACK, LOW PROFILE CQFP (G4T)*

—

PIN 1 IDENTIFIER

39.6 (1.56) + 0.38 (0.015) SQ —> l€«— 3.56 (0.140) MAX
»‘ l«— 1.27 (0.050)
@ +0.1(0.005)
UuttiUUwesthd -

12.7 (0.500)

+0.5 (0.020)

4 PLACES

Nt vttt ot A B 5.1 (0.200)

IR 020010

DU U DDLU U B D T 4 PLACES
»‘ ‘« »He 0.254 (0.010)
1.27 (0.050) 0.38 (0.015) +0.05 (0.002)
TYP +0.08 (0.003) -0.025 (0.001)

68 PLACES
- 38 (1.50) TYP >
4 PLACES

Note 1: Package Not Recommended for New Design

ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES
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ORDERING INFORMATION

512K32 X - XXX

1<

W F
MERCURY SYSTEMS T

NOR FLASH

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

IMPROVEMENT MARK
N = No Connect at pins 21 and 39 in HIP for Upgrade

ACCESS TIME (ns)

PACKAGE TYPE:
H1 = 1.075" sg. Ceramic Hex In Line Package, HIP (Package 400)
G2U = 22.4mm Ceramic Quad Flat Pack, Low Profile CQFP (Package 510)
G2L = 22.4mm Ceramic Quad Flat Pack, CQFP (Package 528)
GAT = 40mm Low Profile CQFP (Package 502)*

DEVICE GRADE:

Q = Military Grade* -55°C to +125°C
M = Military Screened -55°C to +125°C
| = Industrial -40°C to +85°C

C = Commercial 0°C to +70°C

Ve PROGRAMMING VOLTAGE

5 = 5V
LEAD FINISH:
Blank = Gold plated leads
A = Solder dip leads

* Package Not Recommended for New Design
** This product is processed the same as the 5962-XXXXXHXX product but all
test and mechanical requirements are per the Mercury Systems data sheet.
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DEVICE TYPE

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

SPEED

150ns
120ns
90ns
70ns

150ns
120ns
90ns
70ns

150ns
120ns
90ns
70ns

150ns
120ns
90ns
70ns

PACKAGE

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

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

68 lead CQFP (G2L)
68 lead CQFP (G2L)
68 lead CQFP (G2L)
68 lead CQFP (G2L)

WF512K32-XXX5

SMD NO.

5962-94612 01H4X
5962-94612 02H4X
5962-94612 03H4X
5962-94612 04H4X

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

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

5962-94612 01HAX
5962-94612 02HAX
5962-94612 03HAX
5962-94612 04HAX

NOTE: This table is for reference only. For 5962-94612 ordering information and specifications refer to latest SMD document.
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Document Title
512Kx32 5V NOR FLASH MODULE, SMD 5962-94612

Revision History

Rev # History Release Date Status
Rev 13 Changes (Pg. 1-17) August 2011 Final
13.1 Change document layout from White Electronic Designs to Microsemi
13.2 Add document Revision History page
13.3 Add "NOR" to headline
Rev 14 Changes (Pg. 1, 2, 3, 4, 13) May 2012 Final
14.1 Delete package 501
14.2 Change 1,000,000 Erase/Program Cycles Minimum to 100,000
14.3 Change Endurance - write/erase cycles from 1,000,000 to 100,000 and A9
Voltage for sector protect from '-2.0 to + 14.0' to '-2.0 to + 12.5' in Absolute
Maximum Ratings chart; change Input High Voltage Max from Vcc + 0.5 to
Vcc + 0.3, add commercial operating temp line and move ViH, Vi and Vip to
the DC Characteristics chart; DC Characteristics — CMOS Compatible chart
changes include Symbols Icca to Ise, Conditions Vcc = 5.5 to Vcc = Vee max,
VIN = GND to Vout = GND, Vcc = 5.5, CS# = Vi to CS# = Ve £ 0.5V and
Vcec = 4.5t0 Vee = Vee MiN
14.3 Change teLax -60 from 40 to 45
14.4 Change twHax -60 from 40 to 45 and toe 35 to 30
14.5 Delete all Waveforms diagrams
14.6 Add NOR to Flash
Rev 15 Change (Pg. 10) May 2014 Final
15.1 Changed Device Grade "Q" description from "MIL-STD-883 Compliant" to
"MIL-PRF-38534 Class H Compliant."
Rev 16 Change (Pg. 10) August 2014 Final
16.1 Changed Device Grade "Q" description from "MIL-PRF-38534 Class H
Compliant” to "Military Grade."
Rev 17 Changes (Pg. All) (ECN 10156) August 2016 Final
17.1 Change document layout from Microsemi to Mercury Systems
Rev 18 Changes (Pg. All) (ECN 10957) July 2018 Final
18.1 Update data sheet with new Mercury logo
=Ymercury
‘ Systemsm Mercury Systems reserves the right to change products or specifications without notice.

© 2018 Mercury Systems. All rights reserved.
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