SYSTEMS"

128K x32 5V NOR FLASH MODULE a\ MERCURY
SMD 5962-94716**

WF128K32-XXX5

FEATURES
B Access times of 50* 60, 70, 90, 120, 150ns
B Packaging:
¢ 66 pin, PGA type, 1.075 inch square, Hermetic Ceramic

HIP (Package 400) Built-in decoupling caps and multiple ground pins for low
¢ 68 lead, Hermetic CQFP (G2U), 22.4mm (0.880 inch) noise operation
square, 3.56mm (0.140 inch) high (Package 510)

Low power CMOS
Embedded erase and program algorithms
TTL compatible inputs and CMOS outputs

B Page program operation and internal program control time
¢ 68 lead, Hermetic CQFP (G2L), 22.4mm (0.880 inch) Weight
square, 4.06mm (0.160 inch) high (Package 528) 9 )
B Sector architecture WF128K32-XG2LX5 - 8 grams typical
) WF128K32-XG2UX5 - 8 grams typical
» 8 equal size sectors of 16KBytes each WF128K32-XH1X5 - 13 grams typical
* Any combination of sectors can be concurrently erased.
Also supports full chip erase This product is subject to change without notice.

100,000 erase/program cycles minimum o ) ) o
Note: For programming information and waveforms refer to Flash Programming 1M5 Application

Organized as 128Kx32 Note AN0036.
Commercial, industrial and military temperature ranges * The access time of 50ns is available in Industrial and Commercial temperature ranges only.
5 volt programming ** For reference only. See SMD table on page 10.

FIGURE 1 — PIN CONFIGURATION FOR WF128K32N-XH1X5

Top View Pin Description

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

Ao-16 Address Inputs

1o v 1o

O 1108 OWEZ# OI/O15 24 O cc O 31 O Werdd Wite Enables
Qs Ocs# Oliou 1025 () ¢St () 100 O CSi4# | Chip Selects

OE# Output Enable
Owow OceNd Olios 11026 () WE# () 110 () Vee Power Supply

GND Ground
Oae Onon Onos, A O 102 O 102 O NC Not Connected
Oaes Oao  Ookt A () A O a0 .

Block Diagram
Oar Oa One ORIONN®,
WE1# CS1# WE2# CS2# WE3# CS3# WE4# CS4#
Oa  Oas Owes A A0 a0 OE# ——9 s o ‘
A-16 9] * ] i
ONec Ovee  Quior A QO WE# O 102
128K x 8 128K x 8 128K x 8 128K x 8

O Ocst Ovos 10 O cs# () 1020
Ouwor One Ovos 1o O N0 O 102 O % % % %
Ouwo: Owos  Oos I/OmO 10 O 11020 O 1/00-7 1/08-15 11016-23 11024-31
11 22 33 44 55 66
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FIGURE 3 — PIN CONFIGURATION FOR WF128K32-XG2UX5 AND WF128K32-XG2L X5

TOP VIEW PIN DESCRIPTION
1+ # I
Csiszzae @ (% 8« g 25228 § 1/00-31 Data Inputs/Outputs
D e S et Ao-16 Address Inputs
9 87 65 4 32 1686766 65646362 61 WE4# Write Enables
P jod o CSt4# | Chip Selects
1 17
102 12 58 [] 101 OE# Output Enable
1103 |13 57 [] /019 Vee Power Supply
1/0a 14 56 [] /020 GND Ground
1105 |15 55 [] 1/021
106 16 54 [] 1022 NC Not Connected
1107 |17 53 [] 11023
GND [|18 52 [] GND
1108 19 51 [] 1/024
1109 []20 50 [] 1/025
1/010 []21 49 [] /026
1101 [[22 48 []1/027 BLOCK DIAGRAM
11012 [|23 47 [] /028
1/013 [24 46 ] 1/029 WE1# CS1# WE2# CS2# WE3# CS3# WE4# CS4#
11014 [125 45 [] 1/030 OE# ° ° °
11015 []26 44 [] /031 A0-16 —® ‘T * T * T ‘ ‘
2728 29 30 31 32 33 34 35 36 37 38 3940 4142 43
OO T T T T T T CTTCTCTCT
R EEEE YD EEE D R
S g Zudizzz 128K x 8 128K x 8 128K x 8 128K x 8
o~rYo z=zz2
8 8 8 8
1/00-7 1/08-15 1/016-23 1/024-31
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ABSOLUTE MAXIMUM RATINGS (1) RECOMMENDED OPERATING CONDITIONS
Parameter Unit Parameter Symbol Min Max Unit
Operating Temperature -551t0 +125 °C Supply Voltage Vee 45 55 vV
Supply Voltage Range (Vcc) -20t0+7.0 V Operating Temp. (Mil, Q) Ta -55 +125 °C
Signal voltage range (any pin except A9) (2) -2.0t0+7.0 V Operating Temp. (Ind) Ta -40 +85 °C
Storage Temperature Range -65 to +150 °C Operating Temp. (Com) Ta 0 +70 °C
Lead Temperature (soldering, 10 seconds) +300 °C
Data Retention Mil Temp 10 years
Endurance (write/erase cycles) Mil Temp 100,000 min cycles
A9 Voltage for sector protect (Vip) (3) -2.0to+125 \Y CAPACITANCE
NOTES: Ta=+25"C
1. Stresses above the absolute maximum rating may cause permanent damage to the device. Parameter Symbol Conditions Max | Unit
Extended operation at the maximum levels may degrade performance and affect reliability. OE# capacitance Coe Vin =0V, f=1.0 MHz 50 pF
2. Minimum DC voltage on input or I/ pins is -0.5V. During voltage transitions, inputs may WE-4# capacitance Cwe ViN=0V, f=1.0 MHz pF
vaershoot Vss to 20 V for periodsl gf up to 20ns. Maximum DC voltage on output and .I/O pins HIP (PGA) H1 20
is \ég; S+ 0.5V. During voltage transitions, outputs may overshoot to Vicc + 2.0 V for periods of up CQFP G2U/G2L 15
3. :\(/I)inimuh DC input voltage on A9 pin is -0.5V. During voltage transitions, A9 may overshoot CSrat capacitar.lce Ces Vin=0V, =10 MHz 20 pF
Vss to -2V for periods of up to 20ns. Maximum DC input voltage on A9 is +12.5V which may Dataf# I/O capacitance Cio Vio=0V,f=10MHz | 20 | pF
overshoot to 13.5 V for periods up to 20ns. Address input capacitance Cap Vin=0V, f=1.0MHz 50 | pF
This parameter is guaranteed by design but not tested.
DC CHARACTERISTICS —- CMOS COMPATIBLE
Parameter Symbol | Conditions Min Max Unit
Input Leakage Current ILi Vee = Veemax, Vin= GND to Vee 10 pA
Output Leakage Current ILoxa2 Ve = Vee max, Vout = GND to Vee 10 MA
Ve Active Current for Read (1) lec CS# = Vi, OE# = ViH, Ve = Vee max 140 mA
Ve Active Current for Program or Erase (2) lcc2 CS# = Vi, OE# = Vi, Vce = Ve max 200 mA
Ve Standby Current lccs Vee = Vee max, CS# = Vee 20.5V, OE# = Vin, f = 5SMHz 6.5 mA
Vec Static Current lccs Vee = 5.5, CS# = Vi 0.6 mA
Input High Voltage ViH 2.0 Vee +0.3 v
Input Low Voltage Vie -0.5 +0.8 V
Voltage for Auto Select and Sector Protect Vip 1.5 12.5 V
Output Low Voltage VoL lo = 8.0 mA, Vce = Voo MmN 0.45 Vv
Output High Voltage VoH1 lon =-2.5mA, Vce = Vee Min 0.85x Vce V
Output High Voltage Voho lon = -100 pA, Vce = Vee M Vee-0.4 V
Low Vcc Lock Out Voltage Viko 3.2 \Y
NOTES:

1. lcc current is typically less than 8mA/MHz, with OE# at ViH.
2. 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 -50 -60 -70 -90 -120 -150 Unit
Min Max Min Max Min Max Min Max Min Max Min Max
Write Cycle Time tavav twe 50 60 70 90 120 150 ns
WE# Setup Time twLEL tws 0 0 0 0 0 0 ns
CS# Pulse Width tELEH tcp 25 30 35 45 50 50 ns
Address Setup Time taveL tas 0 0 0 0 0 0 ns
Data Setup Time toven tos 25 30 30 45 50 50 ns
Data Hold Time tEHDX toH 0 0 0 0 0 0 ns
Address Hold Time tELAX taH 40 45 45 45 50 50 ns
WE# Hold from WE# High teHwH | twH 0 0 0 0 0 0 ns
CS# Pulse Width High teveL | tcPH 20 20 20 20 20 20 ns
Duration of Programming Operation tWHWH?1 14 14 14 14 14 14 us
Duration of Erase Operation twHWH2 22 60 22 60 22 60 22 60 2.2 60 2.2 60 sec
Read Recovery before Write tGHEL 0 0 0 0 0 0 ns
Chip Programming Time 12.5 12.5 12.5 12.5 12.5 12.5 sec
FIGURE 4 — AC TEST CIRCUIT AC TEST CONDITIONS
Parameter Typ Unit
Input Pulse Levels ViL=0, ViH=3.0 V
P Input Rise and Fall 5 ns
Current Source Input and Output Reference Level 1.5 V
Output Timing Reference Level 15 V
Notes:
DUT. Vz 1.5V Vzis programmable from -2V to +7V.
Cef = 50 pf (Bipolar Supply)

lot & lon programmable from 0 to 16mA.
Tester Impedance Z0 =75 Q.
Vzis typically the midpoint of Vor and VoL.
loL & lon are adjusted to simulate a typical resistive load circuit.
T | ATE tester includes jig capacitance.
IOH

v

Current Source
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AC CHARACTERISTICS — WRITE/ERASE/PROGRAM OPERATIONS, WE# CONTROLLED

Parameter Symbol -50 -60 -70 -90 -120 -150 Unit
Min Max | Min  Max | Min Max | Min Max | Min Max | Min  Max

Write Cycle Time tavav | twe 50 60 70 90 120 150 ns

Chip Select Setup Time tewwe | fes 0 0 0 0 0 0 ns

Write Enable Pulse Width twowe | twe 25 30 35 45 50 50 ns

Address Setup Time tavwL | tas 0 0 0 0 0 0 ns

Data Setup Time tovwH | tos 25 30 30 45 50 50 ns

Data Hold Time twHDx | toH 0 0 0 0 0 0 ns

Address Hold Time tweax | taH 40 45 45 45 50 50 ns

Chip Select Hold Time twHeH | tcH 0 0 0 0 0 0 ns

Write Enable Pulse Width High twhwe | twen | 20 20 20 20 20 20 ns

Duration of Byte Programming Operation (min) tWHWH1 14 14 14 14 14 14 us

Sector Erase Time tWHWH2 22 60 22 60 22 60 22 60 22 60 22 60 sec
Read Recovery Time Before Write teHWL 0 0 0 0 0 0 ns

Vec Setup Time tes | 50 50 50 50 50 50 us

Chip Programming Time 12.5 12.5 12.5 12.5 12.5 125 | sec
Output Enable Setup Time toes 0 0 0 0 0 0 ns

Output Enable Hold Time (1) toeH 10 10 10 10 10 10 ns

For Toggle and Data Polling.
AC CHARACTERISTICS — READ ONLY OPERATIONS
Parameter Symbol -50 -60 -70 -90 -120 -150 Unit
Min Max | Min  Max | Min Max | Min Max | Min Max | Min  Max

Read Cycle Time tavav | tre 50 60 70 90 120 150 ns

Address Access Time tavav | tacc 50 60 70 90 120 150 ns

Chip Select Access Time teLav | tce 50 60 70 90 120 150 ns

OFEH## to Output Valid teLav | toe 25 30 35 40 50 55 ns

Chip Select to Output High Z (1) tewaz | tor 20 20 20 25 30 35 ns

OFE# High to Output High Z (1) teHaz | toF 20 20 20 25 30 35 ns

Output Hold from Address, CS# or OE# Change, taxax | tow 0 0 0 0 0 0 ns

whichever is first

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

l€———27.3(1.075) £ 0.25 (0.010) SQ —— >

/ ) — b
PIN 1 IDENTIFIER
SQUARE PAD .
ON BOTTOM
 E—
 E—

—— 25.4(1.0)TYP

460 (0.181) A
MAX

Qwu

076 (0.030) + 0.13 (0.005)
254 01 15.24 (0.600) TYP 1.27 (0.050) TYP DIA
0.46 (0.018) + 0.05 (0.002) DIA
25.4(1.0) TYP ————>f

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
€——— 22.36 (0.880) £ 0.25 (0.010) SQ ——»] 0.254 (0.010)
+0.051 (0. 002)
NOOOITRrrannnannn =
—i( A = B
— Pin’ — 0.254 (0.010) TYP
— —1
— —1
— —1
— —1
— —1
— —1
24.0(0.946
— — +0.25 (0.010) 0.53 (0.021)
— — +0.18 (0.007)
— — I
1°17
— —1
— —1
—] — 1.01(0.040)
— — +0.13 (0.005
— —1
=\ /= LI DETAILA

quuorguruunnooouh v

N A
1.27 (0.050) TYP % 038 (0015) R SEEDETAL'A’

+0.05 0002

20.32 (0.800) TYP

| |

I | The Microsemi 68 lead G2U CQFP fills the same
I I fit and function as the JEDEC 68 lead CQFJ or
1 r 1 1

68 PLCC. But the G2U has the TCE and lead
| l 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)
100000nnnnnnnnann i
ﬁ;;":'
—l A =
— Pin 1 — — 0.254 (0.010) TYP
— —
— —
— —
— —
— —
E: E 24.0 (0.946)
— — +0.25(0.010) l.37 (0.054) MIN
— —
— = [&2] 0.004
— —
— —
— —
— —
— m— L] 7 \\
e DETAILA

TTOUTTU00T00TI 000 )
127 (0.050) TYP % J Lﬁggsog(%%sgz) TR sEEDETAL A

20.32 (0.800) TYP

} fit and function as the JEDEC 68 lead CQFJ or
| 68 PLCC. But the G2L has the TCE and lead
L

I
|
.‘j The Microsemi 68 lead G2L CQFP fills the same
I
I
1 inspection advantage of the CQFP form.

I 1

I
f€— 24.0(0.946) TYP ——— >
I I

ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES
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ORDERING INFORMATION

F 128K32 X - XXX X

X

jon
I

w
MERCURY SYSTEMS T

NOR FLASH

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

IMPROVEMENT MARK
N = No Connect at pin 8, 21, 28 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, Low Profile CQFP (Package 528)

DEVICE GRADE:

Q = Military Grade*

M = Military Screened -55°C to +125°C
| = Industrial -40°C to +85°C
C = Commercial 0°Cto + 70°C

Vep Programming Voltage
5=5V

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

* 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
128K x 32 Flash
128K x 32 Flash
128K x 32 Flash
128K x 32 Flash
128K x 32 Flash

128K x 32 Flash
128K x 32 Flash
128K x 32 Flash
128K x 32 Flash
128K x 32 Flash

128K x 32 Flash
128K x 32 Flash
128K x 32 Flash
128K x 32 Flash
128K x 32 Flash

SPEED
150ns
120ns
90ns

70ns

60ns

150ns
120ns
90ns
70ns
60ns

150ns
120ns
90ns
70ns
60ns

PACKAGE
66 pin HIP (H1)
66 pin HIP (H1)
66 pin HIP (H1)
66 pin HIP (H1)
66 pin HIP (H1)

68 lead CQFP (G2U)
68 lead CQFP (G2U)
68 lead CQFP (G2U)
68 lead CQFP (G2U)
68 lead CQFP (G2U)

68 lead CQFP
68 lead CQFP (G2L

GaL)
)
68 lead CQFP (G2L)
)
)

—_ =~ =~ —

68 lead CQFP (G2L
68 lead CQFP (G2L

WF128K32-XXX5

SMD NO.

5962-94716 01H8X
5962-94716 02H8X
5962-94716 03H8X
5962-94716 04H8X
5962-94716 05H8X

5962-94716 01HNX
5962-94716 02HNX
5962-94716 03HNX
5962-94716 04HNX
5962-94716 05HNX

5962-94716 01HAX
5962-94716 02HAX
5962-94716 03HAX
5962-94716 04HAX
5962-94716 05HAX

NOTE:  This table is for reference only. For 5962-94716 ordering information and specifications refer to latest SMD document.
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Document Title
128Kx32 5V NOR FLASH MODULE, SMD 5962-94716

Revision History

Rev # History Release Date Status

Rev 10 Changes (Pg. 1-16) June 2011 Final
10.1 Change document layout from White Electronic Designs to Microsemi
10.2 Add document Revision History page

Rev 11 Changes (Pg. 1, 16) August 2011 Final
11.1 Add "NOR" to headline

Rev 12 Changes (Pg. 1, 3, 4, 5-15) June 2012 Final
12.1 Update features

12.2 Update Absolute Maximum Ratings, Recommended Operating Conditions
and DC Characteristics — CMOS Compatible charts

12.3 Delete subhead from all AC Characteristics charts
12.4 Delete AC Waveforms diagram

12.5 Update package 510 — 68 Lead, Ceramic Quad Flat Pack, CQFP (G2U)
diagram

12.6 Update package 528 — 68 Lead, Ceramic Quad Flat Pack, CQFP (G2L)
diagram

12.7 Add NOR to Flash option in Ordering Information chart
12.8 Update notes to QML chart

Rev 13 Change (Pg. 10) May 2014 Final

13.1 Changed Device Grade "Q" description from "MIL-STD-883 Compliant" to
"MIL-PRF-38534 Class H Compliant."

Rev 14 Change (Pg. 10) August 2014 Final

14.1 Changed Device Grade "Q" description from "MIL-PRF-38534 Class H
Compliant” to "Military Grade."

Rev 15 Changes (Pg. All) (ECN 10156) August 2016 Final
15.1 Change document layout from Microsemi to Mercury Systems

;‘\\_' MERCURY

Mercury Systems reserves the right to change products or specifications without notice.
© 2016 Mercury Systems. All rights reserved.
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