Gxeme H7A14G24G6IX

4G-BIT 3.3V
PARALLEL SLC-NAND FLASH

Overview

The H7A14G24G6IX is a single 3.3v 4Gbit NAND Electrically Erasable and Programmable Read-Only Memory
(NAND E2PROM) organized as (4096 + 256) bytes x 64 pages x 2048 blocks. The device has two 4352-byte
static registers which allow program and read data to be transferred between the register and the memory

cell array in 4352-byte increments. The Erase operation is implemented in a single block unit

(256 Kbytes + 16 Kbytes: 4352 bytes x 64 pages).

The H7A14G24G6IX is a serial-type memory device which utilizes the 1/0 pins for both address and data
input/output as well as for command inputs. The Erase and Program operations are automatically executed
making the device most suitable for applications such as solid-state file storage, voice recording, image file
memory for still cameras and other systems which require high-density non-volatile memory data storage.

Device Features

e Single Level per Cell (SLC) Technology
e ECC requirement: 8bit/544Bytes

e Power Supply Voltage

- Voltage range: 2.7V ~ 3.6V

e Organization

- Page size: x8 (4096 + 256) bytes; 256- bytes spare area
- Block size: x8 (256k + 16k) bytes

- Plane size: 2048 Blocks per Plane or (256M + 16M) bytes

e Modes
- Read, Reset, Auto Page Program, Auto Block Erase, Status Read, Page Copy
- Multi Page Program, Multi Block Erase, Multi Page Copy, Multi Page Read

e Page Read / Program

- Random access: 25 ys (Max)

- Sequential access: 25 ns (Min)

- Program time / Multiplane Program time: 300 us (Typ)

e Block Erase
- Block Erase time: 3.5 ms (Typ)

¢ Reliability
10 Year Data retention (Typ)

Blocks zero are valid
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Ordering Information
Part No Density Package Grade
H7A14G24G6IX 4G-bit (512Mx8) BGA24 6x8mm Industrial
Pad Configuration
Ball down , top view
1 2 3 : 5 &

SERCICICY JICIC
JENCICITIOION _
JERCICIOl JCXC
| @@E@E®®

BGA24, 6x8x1mm, ball pitch 1.0

. Supply O Ground
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Pin Description (Simplified)

Pin Name Description

1/01-1/08 (x8) | Inputs/Outputs. The I/ pins are used for command input, address input, data input, and data
output. The I/O pins float to High-Z when the device is deselected or the outputs are disabled.

CLE Command Latch Enable. This input activates the latching of the /O inputs inside the Command

Register on the rising edge of Write Enable [WE#).
ALE Address Latch Enable. This input activates the latching of the I/O inputs inside the Address Register

on the rising edge of Write Enable (WE#).

CE# Chip Enable. This input controls the selection of the device. When the device is not busy CE# low

selects the memory.
WE# Write Enable. This input latches Command, Address and Data. The I/O inputs are latched on the

rising edge of WEH#.
Read Enable. The RE# input is the serial data-out control, and when active drives the data onto the

RE# I/ bus. Data is valid tREA after the falling edge of RE# which also increments the internal column
address counter by one.

wWe# Write Protect. The WP# pin, when low, provides hardware protection against undesired data
modification (program / erase).

R/B# Ready Busy. The Ready/Busy output is an Open Drain pin that signals the state of the memory.

VCC Supply Voltage. The VCC supplies the power for all the operations (Read, Program, Erase). An
internal lock circuit prevents the insertion of Commands when VCC is less than VLKD.

VSS Ground.

NC Not Connected.

NOTE:

1. AO0.1 yF capacitor should be connected between the VCC Supply Voltage pin and the VSS Ground pin to
decouple the current surges from the power supply. The PCB track widths must be sufficient to carry the
currents required during program and erase operations.

Block Diagram

Vce Vss
‘ Status register [« T T
1/00C :> Address register Column buffer
i o] A col J i
o - WM@'@%@M olumn decoder
Control circuit % l—?:
I/Q7+0 Command register VAZZGZZZY Data register
{} [ Sense amp e
CE 00— o
CLE o— % 3
a 3 |
ALE 0——> :212 ©
. o 4 2|
WE Logic control Control circuit 58 o | Memory cell array
B 'g
RE o—— g
We ¢ |3
WP o0———> e

L

RY/BY rj
|— RY /BY HV generator
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H7/A14G24G6IX

Addressing
/08 o7 /06 [[{e ] /o4 1/03 /o2 1101
First cycle CAT CAB CAS5 CA4 CA3 CA2 CA1 CAD
Second cycle L L L CA12 CA11 CA10 CA9 CA8
Third cycle PAT PAG PAS PA4 PA3 PA2 PA1 PAOD
Fourth cycle PA15 PA14 PA13 PA12 PA11 PA10 PA9 PA8
Fifth cycle L L L L L L L PA16

CAO to CA12: Column address

PAO to PA16: Page address

[ PAG6 to PA16: Block address

PAO to PA5: NAND address in block

Array Organization

_______________

Data Cache| 4096

T

J

A page consists of 4352 bytes in which 4096 bytes are
used for main memory storage and 256 bytes are for

L
- redundancy or for other uses.
Page Buffer| .~"4096 o 1 page = 4352 bytes
P — 1 block = 4352 bytes x 64 pages = (256K + 16K) bytes
'_'T : Capacity = 4352 bytes x 64pages x 2048 blocks
s } 64 Pages=1 block
131072 [
pages :
2048 blocks
_______________________ )
\L Z 8vo
4352
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H7/A14G24G6IX

Absolute Maximum Ratings

SYMBOL RATING VALUE UNIT
Vee Power Supply Voltage -06t0 46 v
VIN Input Voltage -06t0 46 v
Vio Input /Output Voltage -06toVec+03(46V) Vi
PD Power Dissipation 0.3 W
TsoLDER Soldering Temperature (10 s) 260 °C
TsTG Storage Temperature -551t0 150 °C
Topr Operating Temperature -40 to 85 °C
H — o —
Capacitance *(Ta = 25°C, f = 1 MHz)
SYMBOL PARAMETER CONDITION MIN MAX UNIT
CiN Input ViN=0V — 10 pF
Cout Output Vour=0V —_ 10 pF
NOTE:
1. This parameter is periodically sampled and is not tested for every device.
Valid Blocks
SYMBOL PARAMETER MIN TYP. MAX UNIT
Nvg Number of Valid Blocks 2008 — 2048 Blocks
NOTE:

1. The device occasionally contains unusable blocks.

2. The first block (Block 0) is guaranteed to be a valid block at the time of shipment.
3. The specification for the minimum number of valid blocks is applicable over lifetime.

4. The number of valid blocks is on the basis of single plane operations, and this may be decreased with two plane

operations.
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Recommended DC Operating Conditions

SYMBOL PARAMETER MIN TYP. MAX UNIT
Vee Power Supply Voltage 27 — 36 \
VIH High Level input Voltage Vee x 0.8 — Vee + 0.3 v
ViL Low Level Input Voltage -0.3* — Veex 02 \

NOTE:
1. -2 V (pulse width lower than 20 ns)

DC Characteristics (Ta=-40t0 85, VCC = 2.7 to 3.6V)

SYMBOL PARAMETER CONDITION MIN TYP. MAX UNIT
L Input Leakage Current ViN=0VtoVce —_ —_ +10 pA
Lo QOutput Leakage Current Vout = 0VitoVce —_ —_ +10 pA

Icco1 Serial Read Current CE# = VIL, louT = 0 mA, tcycle = 25 _-— — 20 mA
Icco2 Programming Current — — — 30 mA
Iccos Erasing Current — — _ 30 mA
lces Standby Current CE# = Vcc-0.2V, WPE = 0 VIVCe —_— —_— 50 pA
VoH High Level Output Voltage loH = -0.1 mA Vec—-02 — — v
VoL Low Level Output Voltage loL = 0.1 mA — — 02 Y
I -
oL Output current of RY/BY pin VoL=02V _ 4 _ mA
(RY/BY )

e —
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AC CHARACTERISTICS AND RECOMMENDED OPERATING

(Ta=-40to 85, VCC = 2.7 to 3.6V)

SYMBOL PARAMETER MIN MAX UNIT
tcis CLE Setup Time 12 — ns
tcLH CLE Hold Time 5 — ns
ics CE#  Setup Time 20 — ns
tcH CE# Hold Time 5 — ns
twp Write Pulse Width 12 — ns
taLS ALE Setup Time 12 — ns
tALH ALE Hold Time 5 — ns
iDs Data Setup Time 12 — ns
tDH Data Hold Time 5 — ns
twe Write Cycle Time 25 — ns
twH WE#  High Hold Time 10 — ns
v WP# Highto WE# Low 100 — ns
tRR Readyto REZ Falling Edge 20 — ns
trw Ready to WE# Falling Edge 20 — ns
trp Read Pulse Width 12 — ns
tRe Read Cycle Time 25 — ns
tREA RE# Access Time — 20 ns
tclr CLElLowto RE# Low 10 — ns
tAR ALE Lowto RE# Low 10 — ns

tRHOH RE# High to Output Hold Time 25 — ns
tRLOH RE#  Low to Qutput Hold Time 5 — ns
tRHZ RE#  High to Qutput High Impedance — 60 ns
toHZ CE#  High to Output High Impedance — 20 ns
tcsp CE# HightoALE or CLE Don't Care 0 — ns
IREH RE#  High Hold Time 10 — ns
iR Qutput-High-impedance-to- RE#  Falling Edge 0 — ns
IRHW RE# Highto WE# Low 30 — ns
tWHC WE# HightoCE# Low 30 — ns
tWHR WE# Highto RE# Low 60 — ns
trR Memory Cell Array to Starting Address — 25 us
tDCBSYRI Data Cache Busy in Read Cache (following 31h and 3Fh) — 25 us
tDCBSYR2 Data Cache Busy in Page Copy (following 3Ah) — 30 us
twB WE# High to Busy — 100 ns
tRsT Device Reset Time (Ready/Read/Program/Erase) — 55/10/500 us
NOTE:
1. tCLS and tALS can not be shorter than tWP
2. tCS should be longer than tWP + 8ns.
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AC Test Conditions

CONDITION
PARAMETER
Veeo: 2.7 to 3.6V

Input level Ve -02V,02V
Input pulse rise and fall time 3ns

Input comparison level Veo/ 2
Qutput data comparison level Veo/ 2
Output load CL(50pF) +1TTL

NOTE:
1. Busy to ready time depends on the pull-up resistor tied to the RY/BY# pin.

Programming and Erasing Characteristics

(Ta=-40t0 857, VCC = 2.7 to 3.6V)

SYMBOL PARAMETER MIN TYP. MAX UNIT NOTES
tPrROG Average Programming Time — 300 700 ps
tbcBSYW 1 Data Cache Busy Time in Write Cache (following 11h) — — 10 ps
tbcBsYw? Data|Cache Busy Time in Write Cache (following 15h) — — 700 Hs (2)
N Number of Partial Program Cycles in the Same Page — — 4 (1)
{BERASE Block Erasing Time - 35 10 ms

NOTE:
1. Refer to Application Note (12) toward the end of this document.
2. tDCBSYW?2 depends on the timing between internal programming time and data in time.

Data Output

When tREH is long, output buffers are disabled by /RE=High, and the hold time of data output depend on tRHOH
(25ns MIN). On this condition, waveforms look like normal serial read mode.

When tREH is short, output buffers are not disabled by /RE=High, and the hold time of data output depend on
tRLOH (5ns MIN). On this condition, output buffers are disabled by the rising edge of CLE, ALE, /CE or falling edge
of /WE, and waveforms look like Extended Data Output Mode.

Mode Selection

The operation modes such as Program, Erase, Read and Reset are controlled by command operations shown in
Command Table. Address input, command input and data input/output are controlled by the CLE, ALE, /CE, /WE,
/RE and /WP signals as shown below logic table.

e —
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Logic Table
CLE ALE CE WE RE wp
Command Input H L L T4 H *
Data Input L L L L4 H H
Address input L H L 1 H *
Serial Data Output L L L H 3 I .
Dunng Program (Busy) * * + * * H
Dunng Erase (Busy) . * * * * H
+ P H B * P
Dunng Read (Busy)
) ‘ L H(*2) H(*2) .
Program, Erase Inhibit + * * * * L
Standby * * H * * 0VNce

H: ViH, Lo VL, *: ViH or VIL
1. *1: Refer to Application Note (10) toward the end of this document regarding the WP signal when Program or Erase Inhibit

2. *2CEislow during read busy, WE and RE must be held High te avoid unintended command/address input to the device or read to device. Reset or

Status Read command can be input during Read Busy.

Command table (HEX)

First Cycle Second Cycle Acceptable while Busy
Serial Data Input 80 —
Read 00 30
Column Address Change in Serial Data Output 05 EO0
Read with Data Cache 31 —
Read Start for Last Page in Read Cycle with Data Cache 3F —
Auto Page Program 80 10
Column Address Change in Serial Data Input 85 —
Auto Program with Data Cache 80 15
Read for Page Copy (2) with Data Out 00 3A
Auto Program with Data Cache during Page Copy (2) 8C 15
Auto Program for last page duning Page Copy (2) 8C 10
Auto Block Erase 60 DO
ID Read 90 —
Status Read 70 — °
Reset FF — °

HEX data bit assignment

(Example) Serial Data Input: 80h
——

P P
. N ~

L1]oJofofoJofo]o]
8 7 6 5 4 3 2 Io

i —
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Read mode operation states

CLE ALE CE WE RE /01 to /08 Power
Output select L L L H L Data output Active
Output Deselect L L L H H High impedance Active

H: ViH, L VIL

Device Operation

Read Mode

Read mode is set when the "00h" and “30h” commands are issued to the Command register. Between the two
commands, a start address for the Read mode needs to be issued. After initial power on sequence, “00h”
command is latched into the internal command register. Therefore read operation after power on sequence is
executed by the setting of only five address cycles and “30h” command. Refer to the figures below for the
sequence and the block diagram.

CLE/_\ /_\
= A DB DDPRD mn BB P

RY/BY Column Address M Page Address N \ Busy [ IR
o —{oom)—_ A A e M e )2 - - -

Page Address N

Start-address input
A data transfer eperation from the cell array to the Data

Dala Cache | M_l_ = r;n Cache via Page Buffer starts on the rising edge of WE in the
1 30h command input cycle (after the address information has
Page Buffer | }F | been latched). The device will be in the Busy state during this
Select page__| J‘p transfer period. . .
N ] [ Cell array After the transfer period, the device returns to Ready state.
T T Serial data can be output synchronously with the RE clock

1O 10 &: M = 2175 from the start address designated in the address input cycle.

- —
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Random Column Address Change in Read Cycle

ae /\ [\ [\ [\
\éﬂﬂﬂﬂé% A AbDARAADR

H7/A14G24G6IX

al

%

Start-address input Start from Col. M Start from Col. M
M M During the serial data output from the Data Cache, the column
| N address can be changed by inputting a new column address
L, * * } using the 05h and EOh commands. The data is read out in serial
[ r} ] starting at the new column address. Random Column Address
4 Change operation can be done multiple times within the same
Select Pa@e_qz‘ PP P P P F S i} page
N o
T T

Read Operation with Read Cache

The device has a Read operation with Data Cache that enables the high speed read operation shown below. When
the block address changes, this sequence has to be started from the beginning.

as /| A\ [\ [\

. Colmn o Page Address N Page Address N+ 1 Page Address N +2
Cata Cache

— e |:|:>Pagew+1 ——
Page Buflr EET—— @ =T O
e ®
o |
30h

PageN+1 //
_ Page N+ 2 77277777777
3th& RE clock 3h& RE clock 3Fh& RE clock
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If the 31h command is issued to the device, the data content of the next page is transferred to the Page Buffer
during serial data out from the Data Cache, and therefore the tR (Data transfer from memory cell to data register)
will be reduced.

1. Normal read. Data is transferred from Page N to Data Cache through Page Buffer. During this time period, the
device outputs Busy state for tR max.

2. After the Ready/Busy returns to Ready, 31h command is issued and data is transferred to Data Cache from
Page Buffer again. This data transfer takes tDCBSYR1 max and the completion of this time period can be
detected by Ready/Busy signal.

3. Data of Page N + 1 is transferred to Page Buffer from cell while the data of Page N in Data cache can be read
out by /RE clock simultaneously.

4. The 31h command makes data of Page N + 1 transfer to Data Cache from Page Buffer after the completion of
the transfer from cell to Page Buffer. The device outputs Busy state for tDCBSYR1 max. This Busy period
depends on the combination of the internal data transfer time from cell to Page buffer and the serial data out
time.

5. Data of Page N + 2 is transferred to Page Buffer from cell while the data of Page N + 1 in Data cache can be
read out by /RE clock simultaneously.

6. The 3Fh command makes the data of Page N + 2 transfer to the Data Cache from the Page Buffer after the
completion of the transfer from cell to Page Buffer. The device outputs Busy state for tDCBSYR1 max.. This
Busy period depends on the combination of the internal data transfer time from cell to Page buffer and the
serial data out time.

7. Data of Page N + 2 in Data Cache can be read out, but since the 3Fh command does not transfer the data from
the memory cell to Page Buffer, the device can accept new command input immediately after the completion
of serial data out.

e —
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Auto Page Program Operation

The device carries out an Automatic Page Program operation when it receives a "10h" Program command after
the address and data have been input. The sequence of command, address and data input is shown below.

CLE _/_\ ) [\ [\

RY/EY X /
vo —{eon X XXX )Hpm)om)oin)
I‘_Y_’\' ~ v -

~
Col-M Page P Data
Data mput —f———— ]
{ The data is transferred (programmed) from the Data Cache via
the Page Buffer to the selected page on the rising edge of WE
Program | | Read& venfication following input of the “10h™ command. After programming, the
Selacted N programmed data is transferred back to the Page Buffer to be

page automatically verified by the device. If the programming does not

succeed. the Program/Verify operation is repeated by the device
until success is achieved or until the maximum leop number set in
the device is reached.

Random Column Address Change in Auto Page Program Operation

The column address can be changed by the 85h command during the data input sequence of the Auto Page
Program operation.

Two address input cycles after the 85h command are recognized as a new column address for the data input.
After the new data is input to the new column address, the 10h command initiates the actual data program into
the selected page automatically. The Random Column Address Change operation can be repeated multiple times

within the same page.

EH OO E-H X)) OrS

Col. M Page N Col. M Busy
Col. M Col. M
Daainput [ ——— —— ]
7
|  w ]
[
Program|, | Reading & venfication
Selected N
page
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Auto Page Program Operation with Data Cache

The device has an Auto Page Program with Data Cache operation enabling the high speed program operation
shown below. When the block address changes this sequenced has to be started from the beginning

/1 A AWAREA .m J\ ,.,FuL

S\ALAARANL AAE AALARAREE. RAR A AIAACALL. A7)
w V\N\N\f WVVTJ—\W\N\ UWH‘ f\ﬁv—‘r\ﬂﬂf\f\/\ﬂﬂf J H\ \J
AE \ ) ',

—— N E—— S ——
RY1BY " U'DCESW.’: ) T \_/ tR0G (NOTE)
o-E/EERRRRA 9EE0BE-E-0--DEEERaNEE—E 0

Paga N @ @ sméom Fagem-l @ @ Sttus Output PageN-F @ O Status Output

Data Cacte J% Z— Q== e ﬂ? A

Page Bufer |Da’aﬁFﬁ§ [ ;ﬁ\ ] |:mr Fagehi= 1] 1 T~ |

Coliry Pase N[ R S — '
PageN+1 -
Page 17— 1]

Issuing the 15h command to the device after serial data input initiates the program operation with Data Cache

1. Data for Page N is input to Data Cache.

2. Data is transferred to the Page Buffer by the 15h command. During the transfer the Ready/Busy outputs Busy
State (tDCBSYW?2).

3. Data is programmed to the selected page while the data for page N + 1 is input to the Data Cache.

4. By the 15h command, the data in the Data Cache is transferred to the Page Buffer after the programming of
page N is completed. The device output busy state from the 15h command until the Data Cache becomes empty.
The duration of this period depends on timing between the internal programming of page N and serial data input
for Page N + 1 (tDCBSYW?2).

5. Data for Page N + P is input to the Data Cache while the data of the Page N + P — 1 is being programmed.

6. The programming with Data Cache is terminated by the 10h command. When the device becomes Ready, it
shows that the internal programming of the Page N + P is completed.

NOTE: Since the last page programming by the 10h command is initiated after the previous cache program, the
tPROG during cache programming is given by the following;

tPROG = tPROG for the last page + tPROG of the previous page — ( command input cycle + address input cycle +
data input cycle time of the last page)

Pass/fail status for each page programmed by the Auto Page Programming with Data Cache operation can be
detected by the Status Read operation.

.1/01 : Pass/fail of the current page program operation.

.1/02 : Pass/fail of the previous page program operation.

The Pass/Fail status on 1/01 and /02 are valid under the following conditions.

. Status on I/O1: Page Buffer Ready/Busy is Ready State.

The Page Buffer Ready/Busy is output on I/06 by Status Read operation or RY / BY pin after the 10h command
. Status on I/02: Data Cache Read/Busy is Ready State.

The Data Cache Ready/Busy is output on 1/07 by Status Read operation or RY / BY pin after the 15h command.

i —
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Example)
W0z =» Invalid Page1 ! Fage | | Page N-2 invalid Page N-1
Vo1 = Invalid Invalid 1 Page 2 ' Invvalid invalid Paga M
T T, 1. ij T 1
G -GN A DS G @ D)@ o - EDED)
1
I
Page 1 Page2 : | Pags N-1 Page N
I
L
RYEY pin L : i l
I
I I
Data Cache Busy ° * : | @ <
- l |
E ; ! 1
Page Buffer Busy Page 1 . I
Page2 . ===2
] " Page N -1
| ! Paga N
! i

If the Page Buffer Busy returns to Ready before the next 80h command input, and if Status Read is done during
this Ready period, the Status Read provides pass/fail for Page 2 on /01 and pass/fail result for Pagel on I/02

Page Copy (2)
By using Page Copy (2), data in a page can be copied to another page after the data has been read out. When the
block address changes (increments) this sequenced has to be started from the beginning.

Command @ @
input
@ Address input @ Diata output Address inputH Diata input )—@—@—lnﬂdressinput Data output |—®

Address N Gol = 0 start Address Wihan shangng s, '\ Address Ay Caol =0 start
CAOID CAT1, PAD to PATE | CAD 1o CAN, PAOD PATE e ot . | CAOto CAN, PAD o PAIG |

[Page N) J @ (Page M) ) @ {Page N+F1) j ®
A
RYIET U = Uu:casw.'? Ulncasm O

{ ; ] Diata fr Pa§h—P1
]

@ Dats gor Page M @ Diaia for Fage M @ Diats for Page M @
Data Cache — L 1 L
[ ] [ | [ ]

Page Buffer ]

Cell Array

AADCURANIAN

ARSI EELE

Pag= N

- —
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Page Copy (2) operation is as following.

. Data for Page N is transferred to the Data Cache.

. Data for Page N is read out.

. Copy Page address M is input and if the data needs to be changed, changed data is input.

. Data Cache for Page M is transferred to the Page Buffer.

. After the Ready state, Data for Page N + P1 is output from the Data Cache while the data of Page M is being
programmed.

u b WN R

Command
|nput
Addrass input |—®—| Data output '—n—.—' Acderesss input l—@—' Diata outpet |—.
Add = Address Y Col =0 slart Address ! Col = 0 start

hangiog cata \
CAD o CAT, PAD o PAIG anin 1 CAD to CAT1, PAD fo PATG | CAD fo CAT1, PAD to PA1G

{Page BLR1) e )® {Page NeP) J . {Paga NP } @
. ® J ®
RYIBY U tocesvwz rD(.E YR iDcasvRz

@ E—ggruggﬁ;il @ Disda for Page M+ R1 . Dot for Pege N 4 P2
Drata Cache {

Pags Buffer  EN— [ | ( [ ]
Fage M
] P
Page N+ P2
PageN +P1 ] rrrrrrrrrrrrres rrrrrrr ez | Frrr e

6. Copy Page address (M + R1) is input and if the data needs to be changed, changed data is input.

. After programming of page M is completed, Data Cache for Page M + R1 is transferred to the Page Buffer.

8. By the 15h command, the data in the Page Buffer is programmed to Page M + R1. Data for Page N + P2 is
transferred to the Data cache.

9. The data in the Page Buffer is programmed to Page M + Rn - 1. Data for Page N + Pn is transferred to the Data
Cache.

~N

Command
input
Address input I—l Data input

Address
CAD to CA11, PAD to PATE
(Page M+Rmn)

_® \ :
RY/BY trroc (1)

@ Data for Page M + Rn ® Data for Page M+ Rn
Data Cache ::| Cljl

Page Buffer 1>
E TR
Page M+Rn-1
Cell Array DO,
R e
FilF T FFF T

A A A A A AT AT
Ry

10. Copy Page address (M + Rn) is input and if the data needs to be changed, changed data is input.
11. By issuing the 10h command, the data in the Page Buffer is programmed to Page M + Rn.

i —
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(*1) Since the last page programming by the 10h command is initiated after the previous cache program, the
tPROG here will be expected as the following,

tPROG = tPROG of the last page + tPROG of the previous page — ( command input cycle + address input cycle +
data output/input cycle time of the last page)

Auto Block Erase

The Auto Block Erase operation starts on the rising edge of WE# after the Erase Start command “DOh” which
follows the Erase Setup command “60h”. This two-cycle process for Erase operations acts as an extra layer of
protection from accidental erasure of data due to external noise. The device automatically executes the Erase and
Verify operations.

oo I L
CED——= (10—
Block Address  Eraee Start Status Read Fail
input: 3cycles  ormand command
RY/BY \ Busy /

ID Read

The device contains ID codes which can be used to identify the device type, the manufacturer, and features of the
device. The ID codes can be read out under the following timing conditions:

CLE , h

CEA
« \__ )\ Ik
i
W A
tar
ALE
RE 1 /R B
tREA
o / soh } { ooh | f 98h \ [ DAR \ I { see | [ see \
) \ { \ / | | \ | \takle 5f \table &f \table 5/
ID Read Address 00 Maker code  Device code 3rd Data 4th Data 5th Data
command
Code table
Description [[e}:] o7 le]] /05 1104 1103 /o2 ([[o}] Hex Data
1st Data Maker Code 1 0 0 1 1 0 0 0 98h
2nd Data Device Code 1 1 0 1 1 1 0 0 DCh
3rd Data Chip Number, Cell Type 1 0 0 1 0 0 0 0 90h
4th Data Page Size, Block Size, 0 0 1 0 0 1 1 0 26h
5th Data Plane Number 0 1 1 1 0 1 1 0 76h
HWA LING TECHNOLOGY 17 /41 HWA LING TECHNOLOGY



"Oxeme

H7/A14G24G6IX

3rdData
Description (Ie}:} o7 1106 /05 o4 o3 o2 ro1
1 0
Internal Chip Number 2 1
4 0
8 1
2 level cell 0 0
Cell Type 4 level cell 0 1
8 level cell 1 0
16 level cell 1 1
Reserved 1 0 0 1
4th Data
Description I[e}:} o7 [[e]] 1105 o4 1103 o2 o1
Page Size 1 KB 0 0
2KB 0 1
(without redundant area) 4 KB 1 0
8 KB 1 1
Block Size 64 KB 0 0
128 KB 0 1
(without redundant area) 256 KB 1 0
512KB 1 1
/O Width X8 0
x16 1
Reserved 0 0 1
5th Data
Description /o8 1107 [l[e]] /05 /04 /03 1102 1101
1 Plane 0 0
Plane Number 2 Plane 0 1
4 Plane 1 0
8 Plane 1 1
Reserved 0 1 1 1 1 0
HWA LING TECHNOLOGY 18 /41 HWA LING TECHNOLOGY
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Status Read

The device automatically implements the execution and verification of the Program and Erase operations. The
Status Read function is used to monitor the Ready/Busy status of the device, determine the result (pass /fail) of a
Program or Erase operation, and determine whether the device is in Protect mode. The device status is output via
the 1/0 port using RE# after a “70h” command input. The Status Read can also be used during a Read operation to
find out the Ready/Busy status.

. Page Program | j Read
Definition Block Erase ; Cache Program Cache Read
o1 Chip Status1 _ Pass/Fail Pass/Fail Invalid
Pass: 0 Fail: 1
1102 Chip Status 2 _ Invalid Pass/Fail Invalid
Pass: 0 Fail: 1
/03 Not Used 0 0 0
1104 : Not Used 0 0 0
1105 Not Used 0 0 0
:P Buffer Ready/B
1106 ER:ZZy:L: eriea yB:s? 0 ;ReadyIBusy ;Readeusy ;ReadWBus‘f
EData Cache Ready/Busy
o7 ‘Ready: 1 Busy: 0 :Readnyusy :Readya’Busy :Readeusy
I Write Protect | - | I | inrs
/08 'Not Protected 1 Protected: 0 :Wnte Protect :Wnte Protect __Wnte Protect

The Pass/Fail status on /01 and 1/02 is only valid during a Program/Erase operation when the device is in the
Ready state.

Chip Status 1:

During a Auto Page Program or Auto Block Erase operation this bit indicates the pass/fail result.

During a Auto Page Programming with Data Cache operation, this bit shows the pass/fail results of the current
page program operation, and therefore this bit is only valid when 1/06 shows the Ready state.

Chip Status 2:

This bit shows the pass/fail result of the previous page program operation during Auto Page Programming with
Data Cache. This status is valid when 1/07 shows the Ready State.

The status output on the 1/06 is the same as that of I/07 if the command input just before the 70h is not 15h or
31h.

- —
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An application example with multiple devices is shown in the figure below.

CE1| CEz| ESL = c_gq_”’
1 i) C o] C
CLE
ALE Device Device Device Device Device
WE — 1 - 2 0 3 — M = I T
ﬁ Lo ] Lo d O
Vo1 t | i T | I
1o 1/08 |
RY/BY . l

CBN \ }
RE \_/ J
(o] { 70h } { } { T0h » { ¥
A AN
Status on Device 1 Status on Device N

System Design Note: If the RY / BY# pin signals from multiple devices are wired together as shown in the diagram,
the Status Read function can be used to determine the status of each individual device.

Reset

The Reset mode stops all operations. For example, in case of a Program or Erase operation, the internally
generated voltage is discharged to 0 volt and the device enters the Wait state.

Reset during a Cache Program/Page Copy may not just stop the most recent page program but it may also stop
the previous program to a page depending on when the FF reset is input.

The response to a “FFh” Reset command input during the various device operations is as follows:

When a Reset (FFh) command is input during programming

Internal Vep !

RY /BY \ j

trsT (max 10 ps)
-

- —
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When a Reset (FFh) command is input during erasing

Internal erase :
voltage / N—
RY/BY \ |

traT (max 500 us)

When a Reset (FFh) command is input during Read operation

RY/BY \‘

freT fmay 5okl

When a Reset (FFh) command is input during Ready

1\
LS

RY /BY

—

trgT (Max 3 ps)

When a Status Read command (70h) is input after a Reset

— I status: Pass/Fail — Fass

CEEDY

'\._.-r}
— . Ready/Busy — Read
RY/BY \| ,‘ ¥ ¥ y

When two or more Reset commands are input in succession

(1 2] (3)
Y CEE Y

D
RY/BY \
The second @ command is invalid, but the third @ command is valid

= —
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Timing Diagrams

Latch Timing Diagram for Command/Address/Data

igé// " .

WE \ )i

tps toH

= Vi or Vi

Command Input Cycle Timing Diagram

€« . &< . @ @@ .

=
ha

ALE 7 /4 %////%//‘// //22/7/ 7 /

g 7 7 e o A e P O A e
07 f {/@Lﬂ %%’ . 'l lkl

:Vin or VL

HWA LING TECHNOLOGY
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Address Input Cycle Timing Diagram

CLE m

o

VigorVyL

Data Input Cycle Timing Diagram

tcLs

o« FEEL

) g\‘ g g

<

toLH

ke

-

« D

e

WE

HWA LING TECHNOLOGY

»
twc
o ™
g

twp bwh P twp
\ \ ' J ;z’
/]

(IDSHIDH SHIDH ps | toH

e
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Serial Read Cycle Timing Diagram

fre
rp tReH tre trp icHz
\ / \ % ' /
RE L
\_/ trHZ \—/ trRHZ tRHZ
|IREA trHoH| |lREA tRHOH trea tRHOH
fcea tcea
o ) 4 N
tRR
45
RY/BY
VZZ] - Vik or Vi
Status Read Cycle Timing Diagram
teLr
CLE
fcLs fcLH
ics
* T ZA
o X 7 7
CE J } ‘
| twe | fcH tcea
WE 4
W
. J\_/ twHC e
IWHR
"E N /
\——/ RHOH
DS | IDH ) R
tREA tRHZ
o 70n* E’Lﬁ:ﬁ X

RY/BY /

:V|HD(V||_

* 70h represents the hexadecimal number
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Read Cycle Timing Diagram

tcLr
e
i T
CLE Ty
icls ICLH fcLs  ICLH[E
_fcs  |teH fcs  |tcH
=T 2
I - : 7 A 17
twe
|
o\ VARV ERY L
talH tals tALH tALS
ALE ]{ J‘
R RC
- = [ U
tps|tpH Ds|iDH tps|DH tps|toH DS |tDH s | toH tre| | CEA
[ j [ >
P \err 7 tREA
b 7774 CAD CAS FAD PAB Yoz Douty{Uout
VO 77 " K o1 %{toﬂ %to? %tow .k N C
| | | [ |
~ Data out from
o Col Add.N Col Add N
RY/BY /
Read Cycle Timing Diagram: When Interrupted by /CE
ICIR
7
CLE f /X/ | %
tcLs  ICLH tcls  tCLH % /
[ le—os
tcg tey . tcs toH

=LA A AA B [EA| [

= YU

taLH  faLs talH  faLs

ALE _?{ 1 I%

'R RC . touz
ﬁ twe l_
ItDS toH I‘DS tDHI ItDS tDHI }Ds tDHI tps|iDH LDS tDH
N
o q [
7 CAD CA8 PAD WA PAg _ \
Vo % 00h to7 fhto 1t fA o7 At 15 jf{ 30h
| |

[ —

Col. Add. N Col. Add. N

RY/BY i {

- —
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Read Cycle with Data Cache Timing Diagram (1/2)

el H 1CLR
i
CLE \ f 1
GLH # 'CLH]K f Lol H CLH
loLs el lCLs el CLS e 1 CLS e
— et L—; tcH | ] teH |f—; tcH
fos ios tos 7] s
= b b b h b b 27
A i
e :
e Y AV,
1
IALH 1AL TALH TaLs BW 1CEA : 1CEA
1
ALE :
PR )
R DCBSYR1 || RC : 1DCBSYRI
i 1
= o e H\J_\_fw P e i
e —s . sy
1
tos|ton tps|ton tos|ton tos|ton tos|iol tps|toH tps|ton R |tres ! tps|ton "R lipEA
s ks
" 1
A
CO|UI'TIII'I alddress Page address N e — : Page address)
N* M Page address M H +1
By / J ! | /
RE1BY Col. Add. 0 ! Col. Add. 0
1
1
i
* The column address will be reset to O by the 31h command input. E‘
Continues ta m of next page
Read Cycle with Data Cache Timing Diagram (2/2)
1
: iR teiR
CLE 1 f %
:1CL“ oK s L)
=] 1t > > N
,' e Ll
Ilcs fl fcs
CE
1
1
1
T
® g \
1 tCEA
1
1
1
ALE :
1 tocesvRI [ Tocasvr tre ooesvRl R
1
SE 1 ) t ! :
Rl u/_mfv — L/_H/‘ U L | L
sl ¢
: IRAl ) »| IREA 25 R tres RR—sie-»| IREA
1
1/ 1%,
/ o 1 oU Ut a ou
1 Page address M
: Page address M +1 M=2 Page address M +x
[{d
T 1
— ' [ | / !
RY/BY ] T colao
: Col_Add. 0 Col. Add.D
1
1

Continues frem [ 1] of previous page
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Column Address Change in Read Cycle Timing Diagram (1/2)

“E _fas tcmﬁ ]:JtcLS iLH i
= 1% A b %@i“ﬁf//////@g vy

LR

—

twe !
| tCEA |
WE

VRV IRV IRV IRV R i
|
TALH_ tals tatH, tALS |
|
|
ALE l
R tRe :
d
__ e )
RE I

L W
Ips|toH tos|tod Ios|tod os|toH  iDs|toH S| tod RR| | trEa |
|
|

CAD CA8 PAD PAB 0 out\ /0

o Don o7 K to 11 to7 fi/\to 15 30h A A= '

|
Page address Page address
P P
RY /BY 17 l

|
|
l
Column address
|
|
|
|

Continues from of next page

Column Address Change in Read Cycle Timing Diagram (2/2)

i IR
H ]
CLE 1 L
1 4 tcLs tCLai j. fcis  toiuh
tcs tex tcs ton
=i A TBh A Wﬂ%ﬁ_%_@_
tRHW twe tCEA
:—11 | 1
WE !‘Q_P! { "_._1! \ !
taH tas LaH tus
ALE ][ !‘
BWHR Re,
Wy
fosfton tos|ion  tos{ion fos|ton | —

R

Y7 %A?%%?% o e e e S)—————

Column address Page address
B P

i

RY /BY

v
Column address
B

2
n
s

Continues from | 1 | of previous page

HWA LING TECHNOLOGY 27 /41 m%



axeme H7A14G24G6IX

Data Output Timing Diagram

| tcs jloH

R torz
= Iw Lt tEH sl tHFI o tm:l Rl 1R|-E
RE ) | 1 " if
IREA IREA
ICEA tps |toH
— | _JRLOH gLoH
o o - o} —
IR RHOH IRHOH
— [ 3
RY/BY i

Auto-Program Operation Timing Diagram

LS 5
CLE 1
icis  tolH £

lcs cs .
= A b D H
‘ .IEJ !
tcH
WE L\ J
tALH tALH
tas tPROG

tals

ALE

2\
e

1DH

s Status
L3
M 10h ety 70h outp

o

Column address
N

o 3T z—
RY /BY E 1

m - Do not input data while data is being cutput.
774 - Vin or Vi

-
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Auto-Program Operation with Data Cache Timing Diagram (1/3)

fcLs (
CLE s
fcus | toH %
. lcs lcs ,
= \_|4 b 27
} 5 )M
tcH

WE \
taLH taLH

tals
taLs
ALE
—_ "

TP

RE
tps 0|
DS| o togton
% N A=)
o /mfﬁ 07 Aw11Ato7 Awis N :
DIN2175
—_— 17
RY IBY

B - oo notinput data while data is being output.

Vigorvy

CAD to CA11is 0 in this diagram. 1

Continues to m of next page

Auto-Program Operation with Data Cache Timing Diagram (2/3)

(=]
=
Ty
w
[w]
o

WE O\ oA \ A
v tALH
taLs
ALE

.al?
« L
DS =

fos tDH tos |ton

Repeat a max of 62 times (in order to program pages 1 to 52 of a block).

Continued from [] of last page

R - Do ot input data wihile data s being output

Loz Vimor Vi

_———
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Auto-Program Operation with Data Cache Timing Diagram (3/3)

CLE J
1

teg
=T

tols

s o 77 \__
% D 77 H

Fu -

ALE

5

|

Al

RY IBY : )
E ﬁ : Do not inpui data while data is being oulput. ]‘_)
E % . VH OI'V“_
2
{*1) tprOG Since the last page programming by 100 command & initiated after the previous cache
Continued from of last page pragram, the tproe during cache programming is given by thie following equation.

torog = tpros of the last page + iprog of the previous page - A
A=({command input ¢ycle + address input cycle + data input Cycle time of the last page)

If*A" exceeds the ipros of previous page, teroc of the last page is tproc max

(Note) Make sure to terminate the operation with 80h-10h- command sequence. If the operation is terminated by 80h-15h command
sequence, monitor I/O 6 (Ready / Busy) by issuing Status Read command (70h) and make sure the previous page program operation is

completed. If the page program operation is completed issue FFh reset before next operation.

- —
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Auto Block Erase Timing Diagram

Il

1ALS L tBERASE

w | V2, Vv

- e O\

fos|ton

__ \ Busy |.f
Ry /BY _/ Auto Block Erase Stan Status Read
Erase Setup command —f command
command
22 i o m - Do not input data while data is being output.

ID Read Operation Timing Diagram

as [\ /A [\ /X
ces \ m

RE=#

arl
UO";mQ{ﬁz‘exJ&m Md?){ Rﬁ"ax 30“\

Column Addrgss Aow Address
—_—

A/Bs \ I
‘BE\? W7 = Danit Care

—

= —
HWA LING TECHNOLOGY 31/41 HWA LING TECHNOLOGY



6xeme H7A14G24G6IX

Application Notes and Comments

(1) Power-on/off sequence:

The timing sequence shown in the figure below is necessary for the power-on/off sequence.

The device internal initialization starts after the power supply reaches an appropriate level in the power on
sequence. During the initialization the device Ready/Busy signal indicates the Busy state as shown in the figure
below. In this time period, the acceptable commands are FFh or 70h.

The WP signal is useful for protecting against data corruption at power-on/off.

ViH |
S 1w T
w —

1 memax i 1 ms max

100 ps max . | Cperaton 100 us max ..,

Irvalid ] Irvalkd Inwakd
p /
Ready/Busy 7

(2)Power-on Reset The following sequence is necessary because some input signals may not be stable at power-on.

Power an @

Resat

(3) Prohibition of unspecified commands

The operation commands are listed in Table 3. Input of a command other than those specified in Table 3 is
prohibited. Stored data may be corrupted if an unknown command is entered during the command cycle.
(4) Restriction of commands while in the Busy state

During the Busy state, do not input any command except 70h(71h) and FFh.

(5) Acceptable commands after Serial Input command “80h”

Once the Serial Input command “80h” has been input, do not input any command other than the Column Address
Change in Serial Data Input command “85h”, Auto Program command “10h”, Multi Page Program command “11h”,
Auto Program with Data Cache Command “15h”, or the Reset command “FFh”.

WE L1 [

Address input

- —
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If a command other than “85h” , “10h” ,”11h”, “15h” or “FFh” is input, the Program operation is not performed
and the device operation is set to the mode which the input command specifies.

H
MWode specified by the command.

Command other than
IIEEhDI |l.1uh:l , I..11 hDI 1 1 Ehl ﬂr [ FFh'

©

Programming cannot be executed.

(6) Addressing for program operation
Within a block, the pages must be programmed consecutively from the LSB (least significant bit) page of the block
to MSB (most significant bit) page of the block. Random page address programming is prohibited.

rogram_(Prohibition)

» Data (64)

From the LSB page to M3B page
DATA IN: Data (1) » Data (64)

Ex.) Random page

DATA IN: Data (1)
\

K‘ Data register \““—?* Data register
Fage 0 () Fage 0 (2)
Page 1 2) Page 1 (32)
Page 2 3) Page 2 (3)

Page 31 (32) Page 31 1

Page 63 (64) Page 63 (64)

(7) Status Read during a Read operation
Cormmand @ @ I L

VR VAVAVA VAV, \/
RY/BY \ I] !
RE Address N Status Re-a!d \—/ / | U_U_ )

L= =,
™~ Status output

command input
Status Read

The device status can be read out by inputting the Status Read command “70h” in Read mode. Once the device
has been set to Status Read mode by a “70h” command, the device will not return to Read mode unless the Read
command “00h” is inputted during [A]. If the Read command “00h” is inputted during [A], Status Read mode is
reset, and the device returns to Read mode. In this case, data output starts automatically from address N and
address input is unnecessary

HWA LING TECHNOLOGY 33/41
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(8) Auto programming failure

Fail
O——— Co—<13 Gy Cio—

Address Data Address Data
M input N input

@ ﬂ If the programming result for page address M is Fail, do not try to program the

i : 10 page to address N in another block without the data input sequence.

\ Because the previous input data has been lost, the same input sequence of 80h
M e  command, address and data 1s necessary.

(9) RY / BY# : termination for the Ready/Busy pin (RY / BY# )
A pull-up resistor needs to be used for termination because the RY / BY# buffer consists of an open drain circuit.

I—J Reay | |, P
Vi ! :
c«© =R H f

; ] Busy
Dy i
- + RY/BY ;
—i l :
Vss
€L 15 ps - 15 ns
- t
tr 1.0 us T 10ns tf
tr
This data may vary from device to device. 0.5 ps = ) ______-——"’"'_f - ons
We recommend that you use this data as a | | | I

reference when selecting a resistor value. 1K 2KO 3KO 4Ko

(10) Note regarding the WP signal

The Erase and Program operations are automatically reset when WP goes Low. The operations are enabled and
disabled as follows:

Enable Erasing

RY/BY ]

W

o

tyw (100 ns MIN)

- —
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Disable Erasing

RY/BY

-/

@>—

—

tww (100 ns MIN)

RY/BY

tww (100 ns MIN)

Disable Programming

RY /BY

e

tww (100 ns MIN)

HWA LING TECHNOLOGY
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(11) When six address cycles are input
Although the device may read in a fifth address, it is ignored inside the chip.

Read operation

Read operation

e \ /—\_

o ——m )y~ A KK K -

~  lgnored

.ﬁ.ddre;; input
RY/BY

Program operation

ram cperation

CLE ,‘ I|I

ALE / \
o —— @ H O OO OO—— OO

| d
Address input gnors Cama input

(12) Several programming cycles on the same page (Partial Page Program)
Each segment can be programmed individually as follows:

1st programming Data Pattern 1

2nd programming Data Pattern 2

4th programming Data Pattern 4

Result Data Pattern 1 Data Pattemn2 |  ---—-----mm-mmmmmommoooos Data Pattern 4

—
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(13) Invalid blocks (bad blocks)
The device occasionally contains unusable blocks. Therefore, the following issues must be recognized:

Pleasze do not perform an erase operation to bad blocks. It may be
impossible te recover the bad bleck information if the information is

erased.

s o

/’W ~* Bad Block Check if thie device has any bad blocks after installation into the system.
Befer to the test flow for bad block detection. Bad blocks which are
detectad by the test flow must be managed as unusable blocks by the
systen.

A bad block does not affect the performance of good blocks because it is
7 - P =
HW? Bad Block izolated from: the bit lines by select gates.

The number of valid blocks over the deviee lifetime is as follows:

MIN ™P WA UNIT

Yahd (Good) Block Numbar 2008 2048 Block

Bad Block Test Flow
Regarding invalid blocks, bad block mark is in whole pages.
Please read one column of any page in each block. If the data of the column is 00(Hex), define the block as a bad

block.
(s )

Blﬂﬁk Nl:l =1
' Fail
Read Check :
Pass -
Block No. = Block No. + 1 Bad Block *1

*1: No erase operation 1= allowed to detected bad blocks

= —
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(14) Failure phenomena for Program and Erase operations

The device may fail during a Program or Erase operation.
The following possible failure modes should be considered when implementing a highly reliable system.

FAILURE MODE

DETECTION AND COUNTERMEASURE SEQUENCE

Block Erase Failure Status Read after Erase — Block Replacement
Page Programming Failure Status Read after Program — Block Replacement
Read Bit Ermor ECC Correction / Block Refresh

* ECC:
* Block Replacement

Error Correction Code. 8 bit correction per 544 Bytes is necessary.

Program
Error occurs When an ermror happens in Block A, try to reprogram the
Buffer |~ ™ \ data into ancther Block (Block B) by loading from an
memory ;xx,q:' —— Biock A external buffer. Then, prevent further system accesses
\“'m.‘_‘_}ﬁ__ [ to Block & ( by creating a bad block table or by using
\\ T ) another appropriate scheme).
\H ﬁ
—s . Block B
Erase

When an error occurs during an Erase operation, prevent future aceeszs2es to this bad block
lagain by ereating a table within the system or by using another appropriate scheme).

(15) Do not turn off the power before write/erase operation is complete. Avoid using the device when the battery
is low. Power shortage and/or power failure before write/erase operation is complete will cause loss of data
and/or damage to data.

(16) The number of valid blocks is on the basis of single plane operations, and this may be decreased with two
plane operations.

(17) Reliability Guidance

This reliability guidance is intended to notify some guidance related to using NAND flash with 8 bit ECC for each
544 bytes. Although random bit errors may occur during use, it does not necessarily mean that a block is bad.
Generally, a block should be marked as bad when a program status failure or erase status failure is detected. The
other failure modes may be recovered by a block erase.

ECC treatment for read data is mandatory due to the following Data Retention and Read Disturb failures.

* Write/Erase Endurance

Write/Erase endurance failures may occur in a cell, page, or block, and are detected by doing a status read after
either an auto program or auto block erase operation. The cumulative bad block count will increase along with
the number of write/erase cycles.

* Data Retention

The data in memory may change after a certain amount of storage time. This is due to charge loss or charge gain.

After block erasure and reprogramming, the block may become usable again. Here is the combined characteristics
image of Write/Erase Endurance and Data Retention.
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E = i
_-\--.___-d--_
~——
i e
|
Data \
Retention \\
[Vears] E S
it bbbl bl

Write/Eraze Endurance [Cycles]

Read Disturb

A read operation may disturb the data in memory. The data may change due to charge gain. Usually, bit errors
occur on other pages in the block, not the page being read. After a large number of read cycles (between block
erases), a tiny charge may build up and can cause a cell to be soft programmed to another state. After block
erasure and reprogramming, the block may become usable again.
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Package Description

BGA24 Ball 6x8mm
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PIN 1 CORNER SYMBOL MILUNETER
MIN NOM MAX
A N P 1.14
Al 0.25 0.30 | 0.36
AZ 0.71 0.76 0.81

A3 0.50 BASIC
/ e 0.22 0.26 | 0.30
( ﬂ $@€E€@|C|A|3| D 5.90 6.00 | 6.10

E @it C] ' 3.00 BASIC

790 | 800 | a0

D

E

E 5.00 BASIC
A e 1,00 BASIC

b

035 | o040] 045

L 1.30 REF
_ff/ 24X0b — daa 0.10
ccc 0.15
ddd 0.10
DETAIL BC2:D) ez -

Notes: Dimensions are in Milliments
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Revision History
Revision No. History Draft Date Editor Remark
0.1 Initial Release. Sep. 2021 Rico Yang N/A
1.0 First SPEC. Release. | Sep. 2021 Rico Yang N/A
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