HANBIt HMFN16M 16M 8G

FLASH-ROM MODULE 32MByte (16M x 16-Bit)
Part No. HMFN16M16M8G

GENERAL DESCRIPTION

The HMFN16M16M8G is a high-speed NAND flash read only memory (FROM) module containing 16,777,216 words
organized in a x16bit configuration. The module consists of eight 4M x 8 FROM mounted on a 72 -pin, double-sided, FR4-
printed circuit board.

Data in the page can be read out at 50ns-cycle time per byte.

HMFN16M16M8G extended reliability of 1,000,000 program/erase cycles by providing either ECC (Error Correction

Code) or real time mapping out algorithm.

HMF16M16M8G is has address multiplexed into 16 I/O's . Command, address and data are all written through 1/O's by
bringing /WE to low while /CE is low. Data is latched on th e rising edge of /WE. Command Latch Enable (CLE) and address
Latch Enable (ALE) are used to multiplex command and address respectively, via the 1/O pins.

FEATURES PIN ASSIGNMENT
w High-density 32MByte design
w Single + 5V + 0.5V power supply PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL
w Command/Address/Data Multiplexed 1/O port ! Vss 25 RB3 49 [CE3
o 2 /00 26 NC 50 /CE3
w Organization 3 /01 27 NC 51 NC
- Memory Cell Array: (4M+128K)bit x 8bit 4 /02 28 NC 52 NC
- Data Register : (512+16)bit x 8bit 5 I1/03 29 NC 53 IWEL
w Automatic Program and Erase 6 1704 30 Vvee >4 NC
7 /05 31 NC 55 ALE
- Page Program: (512+16)Byte
8 I/ 06 32 Vss 56 NC
- Block Erase: (8K+256)Byte 9 1/ O7 33 NC 57 NC
- Status Register 10 Vce 34 NC 58 NC
w Fast Write Cycle Time 11 ICEQ 35 /RE 59 Vee
- Program time : 250us(typ.) 12 /CEO 36 NC 60 NC
] 13 NC 37 NC 61 NC
- Block Erase time : 2ms(typ.) 14 ICE1 38 NG 62 NG
w FR4-PCB design 15 NC 39 Vss 63 1/08
w Low profile 72-pin SIMM 16 NC 40 /SE 64 1/09
w Minimum 1,000,000 write/erase cycle 17 /WEH 41 NC 65 17010
18 NC 42 RBO 66 /011
19 CLE 43 RB1 67 /012
OPTIONS MARKING
20 NC 44 NC 68 /013
21 NC 45 NC 69 /014
w Packages 22 /WP 46 Vce 70 /015
72-pin SIMM M 23 NC 47 NC 71 NC
24 RB2 48 /ICE2 72 Vss
72-PIN SIMM
TOP VIEW
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FUNCTIONAL BLOCK DIAGRAM
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HANBIt HMFN16M 16M 8G

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATING UNIT
Voltage on any pin relative to Vss Vin -0.6 to +7.0 V
Temperature Under Bias Teias -10to +125 °c
Storage Temperature Tste -65 to +150 °c
Short Circuit Output Current los 5 mA

w Stresses greater than those listed under " Absolute Maximum Ratings" may cause permanent damage to the device.
This is a stress rating only and functional operation of the device at these or any other conditions above those indicated in
the operating section of this specification is not implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C)

PARAMETER SYMBOL MIN TYP. MAX
Supply Voltage Vee 4.5V 5.0V 5.5V
Supply Voltage Vss 0 0 0

DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions otherwise noted. )

PARAMETER SYMBO TEST CONDITION MIN TYP MAX UNIT
L
Sequential Read lcca tcycle=50ns | /CE=Vi,lour=0mA - 15 30 mA
Command, Address lccs tcycle=50ns - 15 30 mA
Operation Input
Current Data Input Icca - - 15 30 mA
Program Icce - - 15 30 mA
Erase lccr - - 25 40 mA
Stand-by Current (TTL) Isg1 /CE=Vw,/WP=/SE=0V/Vcc - - 1 mA
Stand-by Current (CMOS) Isg2 /CE=Vcc-0.2,/WP=/SE=0V/Vcc - 10 100 uA
Input Leakage Current It Vin=0 to 5.5V - - +10 UuA
Output Leakage Current ILo Vour=0to 5.5V - - +10 uA
Input High Voltage, All inputs ViH - 2.0 - Vce+0. \%
5
Input Low Voltage, All inputs Vi - -0.3 - 0.8
Output High Voltage Level VoH lon = -400Ua 24 - -
Output Low Voltage Level VoL lo.=2.1Ma - - 0.4
Output Low Current(R/B~) IOL(REB) VoL = 0.4V 8 10 - mA
3
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AC TEST CONDITON (Ta=0 to +70°C, Vcc =5V+10%, unless otherwise noted.)

PARAMETER VALUE
Input Pulse Levels 0.4V to 2.6V
Input Rise and Fall Times 5ns
Input and Output Timinig Levels 0.8V and 2.0V

Output Load

1 TTL Gate and CL=100pF

CAPACITANCE (TA=25°C, Vcc=5V, f=1.0Myz)

PARAMETER SYMBOL TEST CONDITION MIN MAX UNIT
Input/Output Capacitance Cio V=0V - 10 pF
Input Capacitance Cin Vin=0V - 10 pF

NOTE : Capacitance is periodically sampled and not 100% tested.
MODE SELECTION
CLE ALE /CE /WE /IRE /SE /WP MODE

H L L —IJ H X X Read Mode Command Input

L H L L4 H X X Address Input(3clock)

H L L —IJ H X H Write Mode Command Input

L H L —IJ H X H Address Input(3clock)

L L L L4 H L/H® H Data Input

L L L H U L/H® X Sequential Read &Data Output

L L L H H L/H® X During Read(Busy)

X X X X X L/H® H During Program(Busy)

X X X X X X H During Erase(Busy)

X X% X X X X L Write Protect

X X H X X ovivec® | ovivec® | stand-by
Note : 1. X can be ViL or Vi4

2. /WP should be biased to CMOS high or CMOS low for standby
3. When /SE is high, spare area is deselected.
PROGRAM/ ERASE CHARACTERISTICS
PARAMETER SYMBOL MIN TYP. MAX UNIT
Program Time trrOG - 0.25 1.5 ms
Number of Partial Program Cycles in the Same Nop - - 10 Cycles
Page
Block Erase Time tBERS - 2 10 ms
4
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HANBIt HMFN16M 16M 8G
AC TIMING CHARACTERISTICS FOR COMMAND / ADDRESS / DATA INPUT
PARAMETER SYMBOL MIN MAX UNIT

CLE Set-up Time tcis 0 - ns
CLE Hold Time teLn 10 - ns

/CE Setup Time tes 0 - ns

/CE Hold Time tcH 10 - ns

/WE Pulse Width twp 25 - ns

ALE Setup Time tas 0 - ns

ALE Hold Time taLH 10 - ns
Data Setup Time tps 20 - ns
Data Hold Time toH 10 - ns
Write Cycle Time twe 50 - ns

/WE High Hold Time twH 15 - ns

AC CHARACTERISTICS FOR OPERATION

PARAMETER SYMBOL MIN MAX UNIT

Data Transfer from Cell to Register tr - 10 us
ALE to /RE Delay (Read ID) tarL 150 - ns
ALE to /RE Delay (Read cycle) tar2 50 - ns
/CE to /RE Delay (ID Read) tcr 100 - ns
Ready to /RE Low trr 20 - ns
/RE Pulse Width trp 30 - ns
/WE High to Busy tws - 100 ns
Read Cycle Time trc 50 - ns
/RE Access Time trea - 35 ns
/RE High to Output Hi-Z trHz 15 30 ns
/CE Hith to Output Hi-Z tenz - 20 ns
/RE High Hold Time trREH 15 - ns
Output Hi-Z to /RE Low tir 0 - ns
Last /RE High to Busy (at sequential read) tre - 100 ns
/CE High to Ready (in case of interception by /CE at read)(l) tcry - 50+tr(R/T3)(2) ns
/CE High Hold Time (at the last serial read) tcen 100 - ns
/RE Low to status Output trsTO - 35 ns
/CE Low to status Output tcsto - 45 ns
/RE High to /WE Low trRHW 0 - ns
/WE High to /RE Low twHR 60 - ns
Erase Suspend Input to Ready tsr - 500 us
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HANBIt HMFN16M 16M 8G

/RE access time (Read ID) trReADID - 35 ns

Device Resetting Time trsT - 5/10/500/5 us

Note: 1. If /CE goes high within 30ns after the rising edge of the last /RE, R//B Will not return to V o
2. The time to Ready depends on the value of the pull-up resistor tied R//B pin

3. To break the sequential read cycle, /CE must be held high for longer than t cen.
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u READ OPERATIONS TIMING

A

tre >

Addresses X Addresses Stable X
[ tACC —»

CE# N 4

( —{DF
OE# OB /|
<«— toeH
WE# | <« tcE — >
—»| oy [e—
HIGH Z 7 3 HIGH Z
Outputs <<<{ Output Valid 7}>>
4
RESET#
RYBY# |,

u RESET TIMING

RY/BY#

CE#, OE#

RESET# \

- 7

<—tRP—>

- tReady >

Reset Timings NOT during Embedded Algorithms

Reset Timings during Embedded Algorithms

) tReady >|
RY/BY# /1
I <~ tep
/]
CE#, OE# I
\ III/
RESET# =
-« fgp
7
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HANBIt HMFN16M 16M 8G

u PROGRAM OPERATIONS TIMING

Program Command Sequence (last two cycles) Read Status Data (last two cycles)

|
|
f———— tWC E— <—tAS—> / :

’r g !
Addresses X 555h X A }Q<><></ | PA X m X

—| tAy |—-— :
|

CE# /_\r /_/ AN / \_
—t [ [
| tGHWL |a— cH !

—>{ typ [ < twHwHT — ]
I
Jr 1/
wE# / N /
7 [ twpy —|
«— tog —|

—| Dy |—

Data /——< Aoh ) PD /} ( status >—

—»itgusy 4—;— | trg
RY/BY# /
/

tvcs re—

|
1
|
|
|
|
_>tDS<_ |
|
|
|
[l
|

Vee [

u CHIP/SECTOR ERASE OPERATION TIMINGS

Erase Command Sequence (last two cycles) Read Status Data

I
I
I
I
fe—— tyo —— l——tAg — 3 |
I

Addresses N 2AAh X SA X)(XXXXX}?I v X w X

|
555h for chip erase |

— - tAH | — |
CE# I

/N T\ /N / N\

i |

- S
_ o\
g . !
WE# / \ / |
—tyypy——»| K — twHwH2

I
I
—— :

Data —< 55h 30h /// : \ Prolgnress Complete)—
10 for Chip Erase :
I

—>tBUSY|<—: trg —
I
RY/BY# 7\7/ /!
/
—;\Ltvcs - 1
Vee "
8
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HANBIt HMFN16M 16M 8G

u DATA# POLLING TIMES(DURING EMBEDDED ALGORITHMS)

e——tRc ——

/L
Addresses ><: VA m_/// VA Xm VA X
!
<_tACC_)
tCE_»
CE# / T\ / \ /
I
—» tcy tor =
- ———
OE# ; / /
e— toEH —| <—tpr >
WE# _/ 1/
| top
< High Z
DQ7 << Complement >>4/—<<Complement>< True »—« Valid Data »L
3 hz
DQO-DQ6 << Status Data }34 /—<< Status Data XTrue»—« Valid Data »L
—> tgusy "*
RY/BY# N / 7

<—tRC —»
Addresses X VA }@( VA ><7:>< VA X VA ><:
tCE E
T\ /N NS

—
(@]
T

—>! tog (< ||
OF# / \ /L /_
«— toEH —>| <— tor = "
WE# _/- 11
e toH >

High Z
DQ6/DQ2 9 <’ Valid Status »—«Valld Status»HValld Status»—«Valld Data »—

(first read) (second read) (stops toggling)
—>tgusy
RY/BY# A
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u SECTOR PROTECT UNPROTECT TIMEING DIAGRAM

RESET#

SA, A6, Valid* 7 Valid* Valid*
A1, AO ali o ali ali
Sector Protect/Unprotect ., Verify
Data 60h >< 40h >< >< Status
ya
Sector Protect: 150 ps
—> &— Sector Unprotect: 15 ms
CE# \_/7
WE#
OE# \f

u ALTERNATE CE# CONTROLLED WRITE OPERATING TIMINGS

Addresses

WE#

OE#

CE#

Data

RESET#

RY/BY#

555 for program PA for program
2AA for erase SA for sector erase

555 for chip erase Data#t Polling

O X —

~

e—tBUSY —3>]

«— tcp e—— twHWH1 or2 —————>
_ /
& ¥ 1 /—
e ¥ Y, "\

—{ps

N

—»{ tRH |

O

AO for program PD for program
55 for erase 30 for sector erase
10 for chip erase 1]
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PACKAGE DIMENSIONS

¢ 108mm

7.35 mm¢

2.00mm P>

95.25 mm

A
2.54 mm
0.25 mm MAX MIN
\ ‘

4

Gold: 1.04+0.10 mm

y

A

18.50 mm

) ¢ 1.29+0.08 mm
1.27 Solder: 0.914+0.10 mm
_> 4—
(Solder & Gold Plating)
ORDERING INFORMATION
- Component )
Part Number Density Org. Package Vcc Function
Number
NAND,Perfect
HMFN16M16M8G 32MByte 16MX 16bit 72 Pin-SIMM 8EA 5V Sect
ector

11
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