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Description

The HN29V128A 1A, HN29V128A0A, HN29A128A 1A, and HN29A128A0A Seriesisa CMOS flash
memory, which uses cost effective and high performance AND type multi-level memory cell technology.
Current AND flash memory requires usto support complicated operations such as sector management for
defect sector and error check correction. But this series doesn’t heed such operations. Beside it supports
wear leveling function, which is sector replacement function in case of that certain sector, reaches certain
erase/write times. And power-on-auto-read function is available. It enables to read the data of the lowest
sector(2k byte) without command and address data input when power is on.

Note: This product is authorized for using consumer application such as cellular phone,
Therefore, please contact Renesas Technology’ s sales office before using other applications.
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Features
* On-board single power supply (Vo): V. =2.7V t03.6 V (HN29V128A1A/HN29V 128A0A)
: V=170V t01.95V (HN29A128A1A/HN29A 128A0A)

» Operating temperature range: Ta=0to +70 °C
» Program/erase, rewrite endurance
0 10° times
» Accesstime
O First access
80 us (typ) (3.3 V, x8/x16)
150 ps (typ) (1.8 V, x8/x16)
O Seria read cycle
50 ns (min) (3.3 V, x8/x16)
100 ns(min) (1.8 V, x8/x16)
0 maximum transfer rate (sequential read)
20.0 Mbyte/s (3.3 V, x8)
40.0 Mbyte/s (3.3 V, x16)
10.0 Mbyte/s (1.8 V, x8)
20.0 Mbyte/s (1.8 V, x16)
* Programtime
1.2 ms (typ) /sector (2048 byte) (3.3 V, x8/x16)
2.0 ms (typ) /sector (2048 byte) (1.8 V, x8/x16)
» FErasetime
2.2 ms (typ) /sector (2048 byte) (3.3 V, x8/x16)
3.5 ms (typ) /sector (2048 byte) (1.8 V, x8/x16)
* Rewritetime
2.2 ms (typ) /sector (2048 byte) (3.3 V, x8/x16)
3.5 ms (typ) /sector (2048 byte) (1.8 V, x8/x16)
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Low power dissipation (3.3 V and 1.8 V)

Standby current

O I = 1 mA (max)

O | = 50 HA (max) (CMOS level)

O | = 10 pA (max) (3.3 V), 15pA (max) (1.8 V) (deep standby)

Serial read operation current

O I, =30 mA (max)

Program/erase/rewrite operation current

O loepee = 60 MA (max) (program/erase/rewrite)

Sector management

Following functions are build-in flash memory component.

0 Sector management:
If certain sector had been damaged, it would be replaced by the spare sector automatically.
Always 100% of sector number are available up to 10° erase/write cycles per device.

O Error check and correction:

ECC code is generated at the time of programming, and data error is checked at the time of read
operation. If data error occurs, the data will be corrected automatically.

(ECC: 1-byte error correction, 2-byte error detection per 512byte page)
O Wear leveling:

To avoid erase/program/rewrite operation converge on the particular physical sector, The number of
erase/program/rewrite operation will be leveled automatically by changing internal logical sector
address.

Package line up
O CSP: CSP 95-bump (TBP-95V)

Ordering Information

Type No. Operating voltage (V) Organization Package

HN29V128A1ABP-5E 3.3V x8 10.0 x 11.50 mm?’, 95-bump
HN29V128A0ABP-5E 3.3V x16 0.8 mm ball pitch CSP (TBP-95V)
HN29A128A1ABP-8E 1.8V x8 Lead free

HN29A128A0ABP-8E 1.8V x16
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Pin Arrangement 95-bump CSP

(TOP View)
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Pin Description

Name Description

1/01 to 1/08 Command, address, data input/output
1/09 to 1/016 Data input/output (x8 device: DU)
CLE Command latch enable

ALE Address latch enable

CE Chip enable

RE Read enable

WE Write enable

WP Write protect

R/B Ready/busy

PRE Power on auto read enable
MRES Master reset output

DSE Deep standby enable

Ve Power supply

Ve Ground

DU Don't use

Note: 1. All V pins should be connected respectively.
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Pin Function

Chip enable :CE
CE isfor selecting a chip and making the device in the active state.
During command waiting state, CE=H makes the device standby state.

During command execution such as erase, program and rewrite, CE=H can’t stop command operation
itself.

Read enable :RE
RE is output enable pin and also controls read timing. Clocking RE increments the internal address and
reads out each data.

Write enable :-WE
Commands, address, and program data are latched into the device at the rising edge of WE.

Command latch enable :CLE
CLE specifies the command data. When CLE=H, data on /O bus will be recognized as the command data.
The command data is latched on the rising edge of WE with CLE=H.

Addresslatch enable :ALE
ALE specifies the address data. When ALE=H, data on 1/0O bus will be recognized as the address data.
The address data is latched on the rising edge of WE with ALE=H.

Write protect :WP
WP=L disables erase, program and rewrite operation.

Ready/busy :R/B
R/B isthe output signal. It shows the internal status of the device to be ready or busy.
It isan open-drain signal and should be pulled up to V . via suitable resistance.

Power on auto read enable :PRE

PRE is control pin with active high signal. PRE active Power on auto read mode and Auto read mode. If
Power on auto read mode and Auto read mode are unnecessary, PRE pin should be connected to V  or
open.

Master reset output :MRES

MRES isthe output signal and for providing areset signal to CPU when Power on auto read mode and auto
read mode are activated. MRES going from low to high indicates that the data is ready for reading.

If Power on auto read mode and Auto read mode are not activated, MRES going from low to high indicates
that the device initialization is completed after power ison.

Deep standby enable :DSE

DSE must be low when power ison. The deviceisinitialized by DSE signal low to high after power is on.
During command waiting state or standby state, DSE = L makes the device deep standby state. When DSE
goes to high, the device returns from the deep standby state. During command execution, DSE = L stops
command operation and makes the device deep standby state.

I nput/output pins:1/01to /016

The I/O pins are used as input/output data and also as command and address.

I/O pins are tri-state pins and transit to the high impedance state when disabled by CE and RE.
1/09 to 16 are effective for x16 product, but they are applied for data only.

Only 1/01 to 8 pins are used as command and address inputs for x16 product.
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Block Diagram
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Memory Map and Address
1FFF A 1FFF A
1FFE 1FFE
1FFD 1FFD
@ @
Q o
=} =}
=} =}
© N © N
— o . o
o - [=} —
° =) ° o
[ Q
n n
0002 0002
0001 0001
0000 \) 0000 \)
- -«
512 bytes 256 words
- 2,048 bytes o - 1,024 words o
(x8 device) (x16 device)
(1) x8 device (2) x16 device
Page size :(512) bytes Page size :(256) words
Sector size :(2,048) bytes Sector size :(1,024) words

Total device capacity : 2,048 bytes x 8,192 sectors Total device capacity : 1,024 words x 8,192 sectors

Address | nput

Case of HN29V128A1A/HN29A128A 1A (x8 device)

Clock Cycle 1/108 1107 1106 I/05 1104 1/03 1102 /01
First cycle (CA1) A7 A6 A5 A4 A3 A2 Al A0
Second cycle (CA2) L* L* L* L* L* A10 A9 A8
Third cycle (SA1) Al8 Al7 Al6 Al5 Al4 Al3 Al2 All
Fourth cycle (SA2) L* L* L* A23 A22 A21 A20 Al9

Notes: 1. AOto A8: Column address A9 to A10: Page address
A1l to A23: Sector address

2. L* must be set to “Low”.

Case of HN29V128A0A/HN29A 128A0A (x16 device)

Clock Cycle 1/108 1107 1106 I/05 1104 1/03 1102 /01
First cycle (CA1l) A7 A6 A5 A4 A3 A2 Al A0
Second cycle (CA2) L* L* L* L* L* L* A9 A8
Third cycle (SA1) Al7 Al6 Al5 Al4 Al3 Al2 All Al10
Fourth cycle (SA2) L* L* L* A22 A21 A20 Al19 Al8

Notes: 1. AOto A7: Column address A8 to A9: Page address
A10 to A22: Sector address

2. 1/09tol/O16: V,orV,
3. L* must be set to “Low”.
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

M ode Selection

The address input, command input and data input/output operations of the device are controlled by CLE,
ALE, CE, WE, RE WP and DSE signals. The following table shows the operation logic table.

Mode CLE ALE CE WE RE P DSE 110 Power

Command input H L L H X H Input Active
-1

Address input L H L H X H Input Active
il e

Data input L L L H X H Input Active
-1

Data output L L L H X H Output Active

5

Output deselect L L L H H X H High-Z  Active

During X X X X X H H Input/ Active

rewriting/erasing output

Write protect x X X X x L H Input/ Active/

output standby
Standby x x H x x x H High-Zz  Standby*
Deep standby X X X X X X L High-Z Deep
standby*®

Notes: 1. H: V,(DSE: V,.),L: V (DSE: V), x:V, orV,

2. When setting CE = H during the read operation, even if it is in ready state, the device becomes
the following data output waiting state and doesn’t become standby mode. It becomes standby
mode to set CE = H in ready state after read stop command execution.

3. The device can transfer only from command waiting state or standby state to deep standby state.

Command Definition

Mode First cycle Second cycle Acceptance in the busy state
Data input 80H O

Read mode 00H O

Sequential read mode OFH O

Read stop FOH O Acceptance (in Read busy state only)
Program 10H O

Erase 60H DOH

Rewrite 1FH O

Status read 70H O Acceptance

ID read 90H O

Deep standby (release) C1H O

Deep standby (setup) COH O
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

State transition diagram

Power off ]

Vcc, DSE Tl Ve, DSE

[ Deep standby (Iccs3) ]
DSE E DSE DSE PRE
! _
CE Standby
— (I ) PRE
CE ccs1/2
COH Command 70H RE( status
deep standby | PRE Auto read H *SRD setup read
C1H, Ready (Iccsa) ~
Ready |
i Ready,00H
PRE RE
P Sector read-(Auto read) | ”| Data output
FOH RE
PRE e
C FOH RE
0 ‘—[ Read ],: Data output
M 3 RE
M
A Ready
N
D Ready, 00H
W —
A 00H l Read setup CAinput SAinput SRD setup Status read
|
T
Sequential | CA
’L oFF ‘I read setup}_’{ CAinput SAinput SRD setup Status read
G Sector End
Ready, 00H
FOH Sequential read
PRE
| SA | DOH 70H
»Erase setu SA input » Erase start
Gor )
Erase finish
10H 70H
[Data input ]—>[ CAinput ]—P[ SAinput ]—P[Data mput]——V[Program start]—
80H setup
Program finish
o 1FH
Reuwrite finish
™ .
) Ready *SRD setup
*SRD setup Status RE
read
) RE Status
. read
RE
90H ID read setup Address input
ID read
Note: SRD = Status read data
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Absolute Maximum Ratings

If exceeded the following specification, the device may be damaged.

HN29V128A1A (3.3 V) HN29A128A1A (1.8 V)
HN29V128A0A (3.3 V) HN29A128A0A (1.8 V)

Parameter Symbol Value Value Unit Notes
V. voltage Vee -0.6 to +4.6 -0.6 to +2.45 \ 1
V voltage Vs 0 0 \
Input voltage Vi -0.6 to +4.6 -0.6 to +2.45 \ 1,2
Input/output voltage Vio -0.6to V. +0.3 -0.6to V. +0.3 \Y
(4.6) (2.45)
Operating temperature range Topr 0to +70 0to +70 °C
Storage temperature range  Tstg =55 to +125 =55 to +125 °C 3

Notes: 1. Relative to V.
2. V. Vo = 2.0V for pulse width < 20 ns
3. Device storage temperature range before programming.

Capacitance (Ta= +25°C, f = 1 MH2)

Parameter Symbol Min Typ Max Unit Test conditions
Input capacitance Cn O O 10 pF V=0V
Output capacitance Cour 0 O 10 pF Vor=0V
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

DC Characteristics
DC Characteristics (1)
(Ta=0to +70°C)

HN29V128A1A (3.3 V) HN29A128A1A (1.8 V)

HN29V128A0A (3.3 V) HN29A128A0A (1.8 V) Test
Parameter Symbol Min Typ Max  Min Typ Max  Unit conditions
Power supply voltage V. 2.7 3.3 3.6 1.70 18 195 V O
High input voltage  V,, Veex O Vet Veex 0O Vet  V 0
0.8 0.3 0.8 0.3
Low input voltage V. -03 O Veex =03 O Ve  V 0
0.2 0.2
High input voltage  V,, Veex O Vet Veex 0O Vet  V O
(DSE, PRE pin) 0.9 0.3 0.9 0.3
Low input voltage Ve -03 O Vex =03 O Ve  V 0
(DSE, PRE pin) 0.1 0.1
Input leakage current |, O O 2 + 2 PA  V,=0VtoV,
Output leakage lo O O 2 0 0 + 2 MA  V,;=0VtoV,
current
Operating current ., o 0O 30 O O 30 mA CE=V,
(Serial read) RE =V,
(Program) lees O O 60 0 0 60 mA 0O
(Erase) loes ad ad 60 O O 60 mA O
(Rewrite) leea O O 60 0 0 60 mA 0O
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

DC Characteristics (2)

HN29V128A1A (3.3 V) HN29A128A1A (1.8 V)
HN29V128A0A (3.3 V) HN29A128A0A (1.8 V)

(Ta=0to +70°C)

Test

Parameter Symbol Min  Typ Max Min Typ Max Unit conditions
Standby current sy o O 1 O O 1 mA CE=V,, WP=V,or
(Standby state) V.,PRE=V_ orV,
oropen, DSE =V,
locso O O 50 O O 50 WA CE=V,-02V,
WP =V_+0.2Vor
Vg £0.2V, PRE =V
+0.2VorV,+02V
oropen, DSE=V_ *
0.2V
(Deep standby) locss 0 O 10 0 15 MA CE=V_ %02V,
Deep standby PRE=V_ +0.2Vor
command V *0.2 V or open,
DSE=V, %02V,
WP =V, +0.2Vor
V0.2V
(Deep standby) locss g O 10 i 15 MA CE=V,%02V,
DSE control PRE=V_,*0.2Vor
V= 0.2V oropen,
DSE =V 0.2V,
WP =V_+0.2V or
V202V
High-level output Vou Ve 0 V- O Vg, =-100 pA
voltage 0.2 0.2
Low-level output voltage V,, 0.2 O 0.2 V Iy =100 pA
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

AC Characteristics (Ta=0to +70°C)
Test Conditions

« V! 27V 1036V (HN29V128A1A(x8)/HN29V 128A0A (x16))
: 1.70V t0 1.95 V (HN29A 128A 1A (x8)/HN29A 128A0A (x16))

* Inputpulselevelss 0V, V.

* Inputriseand fal time: 3 ns

* Input and Output reference levels: 1/2V ./ 12V
* Output load :

Vee

R1 =3kQ
Dout

50 pF R2 = 3kQ
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

AC Characteristics (1)

HN29V128A1A (3.3 V) HN29A128A1A (1.8 V)
HN29V128A0A (3.3 V) HN29A128A0A (1.8 V)

Parameter Symbol Min Typ Max  Min Typ  Max Unit Note
CLE setup time tos 0 0 0 0 O O ns
CLE hold time [ 10 0 0 20 O O ns
CE setup time tes 0 0O O 0 o 0 ns
CE hold time te, 10 o O 20 o O ns
CE high hold time te 15 0O O 25 o 0 ns
CE high hold time in Sequential t. 500 O O 1000 O O ns 1
read stop cycle

Write pulse width [ 25 0 0 65 O O ns
ALE setup time tas 0 0 0 0 O O ns
ALE hold time tan 10 0 0 20 O O ns
Data setup time tos 20 0 0 50 O O ns
Data hold time ton 10 0 0 20 O O ns
Write cycle time the 50 0 0 100 O O ns
WE high hold time to, 15 o O 35 o O ns
RE high to WE low time tow 50 0o O 100 O O ns
RE high to WE low time in tows 1 o O 2 o O s 1
Sequential read cycle

Ready to WP low time to 0 0o O 0 o 0 ns
Ready to RE fall time tee 20 o O 20 o O ns
Read pulse time [ 35 0 0 80 O O ns
Read cycle time te 50 0 0 100 O O ns
RE access time teea 0 O 35 O O 80 ns
(serial data access)

RE access time teo O 0 35 0 0 80 ns
(ID read)

RE access time tesro O 0 35 0 0 80 ns
(Status read)

Output data hold time ton 10 0 0 10 O O ns
RE high to output high-Z time  t.,,, O g 30 O 80 ns
CE high to output high-Z time  t,, O i 30 i O 80 ns
RE high hold time toes 15 o O 20 o O ns
CE access time teen 0 0 45 0 0 100 ns
CE access time teo O O 45 O 100 ns
(status read)

WE high to CE low time t 30 i i 50 o O ns

WHC

Note: 1.t taus @pplies to Sequential read mode only.
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

AC Characteristics (2)

HN29V128A1A (3.3 V)
HN29V128A0A (3.3 V)

HN29A128A1A (1.8 V)
HN29A128A0A (1.8 V)

Parameter Symbol Min Typ Max Min Typ Max Unit Note
WE high to RE low time t,, 30 0 0 100 0 ns
ALE low to RE low time t,g, 100 0 0 100 0 ns
(ID read)

ALE low to RE low time t,g, 50 O O 100 O ns
(read cycle)

CE low to RE low time  t, 100 O O 100 O ns
(ID read)

Start address access  t, 0 80 250 0 150 400 ps
from memory cell array

WE high to Busy output t,, 0 O 200 0 0 200 ns
time

RE high to Busy output t.., 0 0 200 0 500 ns 1
time in Sequential read

cycle

Power on to DSE High t 0 O O 0 O ns
time

DSE high to PRE high t_, 0 O 50 O g 100 ns
delay

DSE high to busy time  t, 0 O 5 O 5 ms
Power on busy time tosy 5 30 5 50 ms
Ready to MRES high  t O 50 0 100 ns
time

Deep standby busy toasy O 300 0 0 500 us
Auto read busy time taresy 0 O O O 1 ms
PRE pulse width tore 50 O O 100 0 O ns
WP setup time typs 100 O O 100 O O ns
WP hold time tyen 100 0 0 100 0 ns
Read stop time trsre 0 O 250 0 0 400 us
CE high to WE low tons 5 0 0 5 0 ns
setup time

WE high to CE low hold t,,,, 5 O O 5 O ns
time

CE high to RE low setupt s 5 0 0 5 0 ns
time

RE high to CE low hold t.,,,, 5 O O 5 O O ns
time

Note: 1. tg, applies to Sequential read mode only.
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Program/Erase/Rewrite Characteristics

(HN29V128A1A, HN29V128A0A: 2.7V to 3.6V,
HN29A128A 1A, HN29A128A0A: 1.70V to 1.95V,

HN29V128A1A (3.3V)  HN29A128A1A (1.8 V)
HN29V128A0A (3.3V)  HN29A128A0A (1.8 V)

Ta=0to+70°C)

Parameter Symbol Min Typ Max Min Typ Max Unit Note
Rewrite time teewrme O 2.2 100 0 3.5 150 ms

Erase time ters 0 2.2 100 0 3.5 150 ms

Program time toroe 0 1.2 30 0 2.0 45 ms

Number of partial [\ O O 4 0 0 4 cycles
program cycles in the

same sector

Number of partial . 0 O 1 0 1 cycles
program cycles in the

same page

Note: 1. The data transfer time is not included.
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Timing Waveforms

Power on and off

Ve min ~
Vee oV N ov
CE. WE, RE, WP, Don't care Don't care
CLE, ALE, PRE >/
pse Vinp
DSE
Vie Vilp
top i lasy
Invalid
R/B
RMRES; Operation -
MRES
A

Basic timing for command, address and data latch

S TR,

tcen tcen '
Setup time Hold time
WE iL
tbs ton
1/01 to / D
1108 IN
1/09 to
/016 Din
(x16)

KXX] Vip or Vi
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Command input cycle

CLE

ALE

1/01 to
1/108

1/09 to
/016
(x16)

tcs
tcs ten
twp
taLs tALH
tbs ton
Dy <><><><><><><><>QO<>O

KZX] VigorVy
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Command input cycle after data output cycle

tes ten

) A 7

fets LTI

taLs tALH

[/

traw, tRHWS

tbs ton
/01 to
1/109 to
1016 b ><><><><><
(x16) XXXXXX o
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Addressinput cycle

teLs tes ten

CLE

tes twe A

- ;
e Meawiiwiiwm
/ TV k

s {0

1/01 to

1/09 to

11016

(x16)
VaVava
XXX Vior vy,

Datainput cycle
tCS tCS tCH tCLH

CLE

A
| CHZ
WE - \&@J _\\_//_ \

ALE S
[

1/01 to

o Y NN T
Ips[fon

1/109 to :

e =

(x16) /
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Serial read cycle

1/01 to
1108

1/09 to
11016
(x16)

R/B

tcea tcea tchz
\ /
\ & ()() I
[ e 20 N A N (O Y/
| \_/—L Vil
n « ]
Dour DOUT/ )) \—DOUT —
tREA [+ ‘Rea
\ Co ]
t DOUT DOUT / )) \— DOUT e—
 RR e
)
tre

KXX] Vig or Vi,
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Invalid input cycle

CE
tcHws

twHcH ;

ALE
CLE

WE \ /

/01 to Dy
1/108 (Invalid)

XHOOCRCNNS

/09 to
/016
(x16)

KXZ] VigorV,

Invalid output cycle

CE }
teHrs

tRHCH ;

ALE
CLE

1/01 to
1108

1/09 to
/016

(x16)

K‘X‘X‘j Viy or Vi
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Statusread

This device automatically performs rewriting, programming, erasing, and verification after the operation.
This device provides the status read function to indicate the device status and the execution result. The
device status is output through the 1/0 pins by issuing command 70H then inputting the RE clock. The

following timing shows the status as the output through the I/O pins.

Statusread cycle

/ \ teis
CLE 1. tes tcm* tenz
— tcs (o tcsto
\ ANV A
twp
WE  —4
== \— fwrc tRSTO|<> tRHz
RE /
; \
WHR \_ / ton
tos |_ton |
1/01 to Status
1/08 70H \ output ,
1/109 to )
(x16) o
NN\
bA‘A‘A‘ Vigor V.
Pin Status Output
/101 Passed or failed Passed: 0, failed: 1
1102 Not used. Reserved for future use 0
1/103 Not used. Reserved for future use 0
1104 Not used. Reserved for future use 0
1/05 Not used. Reserved for future use 0
1/106 Not used. Reserved for future use 0
/07 Ready or busy Ready: 1, busy: 0
1/08 Write protection Protected: 0, not protected: 1
1/09 to 1/016 Not used OOH

Note: 1. The passed or failed status indicated through the I/O1 is only valid while the device is in the

ready state.
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

ID read

This device holds the ID code which indicates the manufacturer and device information to the application
system. The ID code can be read in the following timing.

ID read cycle
teis
CLE tcig tewk
es, fen tes tc ter
cE Wk W ARON
T 1 T
- | e N
taLn ‘ tas tay tare
ALE \
RE
tos| ton tReAID tReEAID
1/01 to 90H 00H \ Mg Device
1/108 07H code

/09 to
1016 00H 00H

m Vinor Vi

1/108 1107  1/06 /05 1/04 1/03 /102 /01 Hexadecimal

Manufacturer code 0 0 0 0 0 1 1 1 07H
Device code

I/0 (x8) 3.3V device 0 1 0 1 0 0 0 1 51H
I/0 (x8) 1.8 V device 0 1 0 1 0 0 1 0 52H
1/0 (x16) 3.3 V device 0 1 0 1 0 0 1 1 53H
I/0 (x16) 1.8 V device 0 1 0 1 0 1 0 0 54H

Note: 1. Output of I/O9 to I1/016 at manufacture code and device code is “00H".
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Read mode

The device enters into the read mode by command 00H. Read command operation is performed per every
page. Start addressin the page can be specified in a CA (Column address). The operating timing is shown
below.

CLE_/—\
ce  \LAOK A0 A0 A0 L0000 KOR QXA QR LKA
ALE [ \
RE (WARVARWARY/
R/B \Busy/

N Sector address
/0 @ @ @ m m
=
Rci?gmn;%?je Address input KXZ] Vi OV,

Note : Read mode: When start address N is specified serial read is 512-N cycles in case of x8 or 256-N cycles in case of x16.
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Read cycle

ae [\ ‘

)

e N\ [0 P /X0000000. O A0 BRSNS

- VUV W ;
taLH R S taro
ALE ,/ Xm, <~ Re ) p Ruz ),
i twe )
« i mnVavata el
N Sector address o e
15 N N

:;8; ° WOOH XCAlXCAZXSAlXSAZ} @—
1/09 to
R ————6-6-5- 66
RB \ / )

Note : M is end of page.
Vin or VL
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Statusread during theread operation

The device status can be read out by inputting the status read command 70H in the read mode. Once the
device has been set to the status read mode by 70H command, the device will not return to the read mode
automatically. However, when the read command OOH is input after ready, the status read mode is reset and
the device returns to the read mode.

Statusread during read mode

Ready

00H [P Input address p{ 70H p( O0H

R/B

. T
Output data {Dour } Do @ @ .....

|
Status read mode Normal read mode
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Read stop cycle

Read stop command FOH enables to finish read mode.
Read stop command FOH can be accepted in the busy state.

Read stop Standby
Read cycle cycle mode
< >« rt————>

N Sector address

/_H/_H
e s

2 CORARRRORRRRRR) Q-T2
%16 RSTP
D e Ll
R/B \_/ ( _

| XXX] vinorve
Note: M is end of page.

Rev.2.00, Aug.26.2003, page 29 of 50
RENESAS



HN29V128A1A/A0A, HN29A128A1A/A0A Series

Sequential read mode

The device entersinto the sequentia read mode by command OFH. This mode performs continuously
reading through the pages and the sectors without additional command/address inputs. Start addressin the
page can be specified in a CA. The operating timing and block diagram are shown below.

RIB \_ Busy | ) Y )L

N Sector address
vo (o) (e {ere)(sa0)- (522 (O Y- (D n—
Sequential Address input

read command XXX] ViyorV,

Note : M is end of sector.

Column address

N
Sta{rt
Sect dd address
ector address [
>
/—4/
——
/,A/" .
—
/,A/" _
>
/—4/
| —
/_,A—/’
End of sector address - Stop sequential read
(1FFFH)
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Sequential read cycle

CLE

ALE

1/01 to
1108

1/09 to
1/016
(x16)

R/B

/

(C

AR O M6 6

Y NNy

W

taLH taLH tare
twg
>
L tas
{
N Sector address RR >
Is NS N\
e o oo o)
R

Note : M is end of sector.

A

Statusread during the sequential read operation

The device status can be read out by inputting the status read command 70H in the sequentia read mode.
Once the device has been set to the status read mode by 70H command, the device will not return to the

sequential read mode automatically. However, when the read command O0H isinput after ready state, the
status read mode is reset and the device returns to the sequential read mode.

Ready Ready
— —
[ oOFH [+ Input address}>{ 70H ———»] 00H | » 704 00H

) )

R/B | « | «

e L] L LU L] Ipiplpine
Status read Sequential read mode Status read Sequential read mode
mode (Start sector data) mode (Next sector data)
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Sequential read stop cycle

Read stop command FOH enables to finish sequential read mode.
After inputting read stop command FOH, the device becomes busy state. And then, the sequential read
mode ends and becomes command waiting state when the status returnsto ready.
Read stop command FOH can be accepted in the busy state.

Stop in Ready state

CLE

1/01 to
1/08

1/09 to

1/016
(x16)

R/B

Sequential read cycle

Read stop

cycle

<l
N

)

£

>«

>

/t_

-l
il tCLH

U SRR A0 R

CH

et

T

IVARVAVAVAY

|

\

«

RHWS

¢

Sequential
read
command

N

Sector address

VYR

T ormcl{cmafsmafox) 4%% j@@

Middle of
sector Read Stop
datd command
—
o ron)
OUT\
tye teste

Note: M is end of sector

\

h)
«

XXX

Vi orV
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Stop in Busy state

Read stop
Sequential read cycle cycle
« L >

- /T

e L MR R T
RVIRVAVATRY ey
e L
. VYR

Sequential
read Read|Stop
command N Sector address command

—f
/Ol to OFH )\ CA1f CA2| SAl| SA2 OUT OUT OUT\ /F_O_H\
1/08 N+1 /
e XA — e
1/016 N+1

(x16) t

. Y
Note: M is end of sector m Vi OF V)L

SRB trste
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Power on auto read / Auto read

Power on auto read mode enables to read the data of the lowest sector(2k byte) without command and
address data input when power is on.

Auto read mode enables to read the data of the lowest sector (2k byte) without command and address data
input in the normal operation.

Power on auto read and Auto read are activated when power is on.

Power on auto read is available and Auto read operates until power is off when these are activated.

These are activated after PRE high signal right after DSE goes high. (DSE must be low until Power
reaches V _.min).

MRES going low to high indicates that the datais ready for reading.

The data of the lowest sector (2k byte) can be output by RE clock without command and address input.
After power on read operation, PRE should be kept high.

During the normal operation, keeping PRE low for t... makes the device transfer to the auto read mode and
the data of the lowest sector (2k byte) can be output by RE clock without command and address input.

If power on auto read and auto read operation is unnecessary, PRE pin should be connected to V  or open.

Power on auto read

Voo e ’
7 5
- §
S I p)
ALE SS
P 55
tpp,
PRE ﬂ% e SS

2 DD —
o - §-E—

(x16) fos jtssv «
RIB ‘ML Y
i IRVMRES ((

wRES | )

Note : M < 2047 (x8 device)
M <1023 (x16 device)
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Auto read

Ca% Of tF’RE < tARBSY

((
Vee )
_ «
DSE Vine ))
e Y N R e v VA0

(C
WE v, )
ALE Vi SS
CLE Vi SS

tprE

PRE — |~ SS

o S NS

t
/08 e o S— g 3 ____________
1/109 to 0
1/1016
D
: , D
(x16) i larBsy 0

"B ) ] 0 tRMRES >>

Note : M < 2047 (x8 device) NN\
M < 1023 (x16 device) bA‘A‘A‘ Vigorv
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Caseof to 2t,00e

(
Vee ))
_ «
DSE Vibp )
CE G Sy (D RN
WE  Vn SS
ALE Vi SS
CLE V. SS
PRE T SS
RE
WA o eV

/01 to
1/08

FigTigh O
1/109 to 0
/1016
D
; D
(XR/E) ‘tARBSY 0
0 RMRES >>

wes §

Note : M < 2047 (x8 device) KXX]
M < 1023 (x16 device) Vi or Vi

Note: 1. When PRE is turned low during busy, after the operation performed now is completed, this device
transfer to the auto read mode.

Rev.2.00, Aug.26.2003, page 36 of 50
RENESAS



HN29V128A1A/A0A, HN29A128A1A/A0A Series

Auto read (Deep standby mode which transferred by the command)

Caseof t . <t,..o
(
Vee )
DSE (C
DSE Vibp D)
e ORI (A (G 4§ [ (FFROR
we JOOORKKRIRIIRIKRN $
ALE POXOXXX XXX XXXXXXXXN («
cte  POCKXXX XXX XXXXNA %
PRE ‘tFE' SS
.y N A AV
o oG
(X:/%) tARBSY 0 @ ------------ S S ------------ > .
) 70 RMRES 33
MRES ‘

)

Note : M < 2047 (x8 device) NN\
M < 1023 (x16 device) XXX Vi or v
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Caseof to 2t,00e

ALE

CLE

PRE

RE
1/01 to
1108
1/09 to
/1016
(x16)
R/B

IOCCXXKKIIKIIIIIIINA XN [ = TN SXRRRNA

7/
. PRE «
)

-ty 5
Tpiigh

ATt

| tarBSY
<> RMRES BB

Note : M < 2047 (x8 device) KXX] Y v
M < 1023 (x16 device) IH O ViL
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Autoread stop cycle

Read stop command FOH enables to finish power on auto read mode and auto read mode.

CLE

1/01 to
1/108

1/09 to
/016
(x16)

R/B

PRE

Power on auto read mode Read stop ~ Standby
or Auto read mode cycle mode
+—r<—>

L

(0 RARLR R

e {

Note : M < 2047 (x8 device) KZX]
M < 1023 (x16 device) VigorVy

Rev.2.00, Aug.26.2003, page 39 of 50

RENESAS




HN29V128A1A/A0A, HN29A128A1A/A0A Series

Program mode

The program mode is organized by the data input and the program. Data input command 80H is for the
input address and the program data. And program command 10H makes the device start the program
(Please refer to the next page). The maximum data size is 2 kbyte (1 kword for x16 device).

One sector is divided by 4 pages. The size of page is 512byte. Each page is programmable just one time as
well as the normal 2 kbyte programming (Please refer to the figure below).

The data at applied sector for program must be erased.

The data of erased sector is[FF]. The programmed bits in the sector goes “1” to “0”"when they are
programmed.

0 to 2047 (X8 device)
0 to 1023 (X16 device)

0 511 | 512 1023 | 1024 1535 | 1536 2047 | (x8)
0 255 | 256 511 ( 512 767 | 768 1023 | (x16)
Original data pattern| FF pattern FF pattern FF pattern FF pattern
in a sector
Input datal [ IR

Datal Pattern | FF pattern ... Datalc. ..o FF pattern FF pattern

after program

|
Input data2 LS
[

Data Pattern [ TEERE |- ot FF patern FF paten

after program

Note: Input only program data. It is not necessary to mask of the previous programmed data.
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Program cycle

ac /| q [ WA
= QA ARA G0 KR « MRAR K
L IRVIRTVAVAVAVARR VAV R VAVAE RV
e [ {

(4
RE )
e N R B B §

Column Sector
address address

1/09 to B «
vozs MUOOOOOOO0000 §

_ (
R/B ))
Note : N < M < 2047 (x8 device) N\
N <M < 1023 (x16 device) }A‘A‘A‘ VigorVy
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Erase mode

The erase mode is entered by command 60H. After inputting sector address, command DOH erases the
sector data. The erase size is always 2 kbyte and the erase operation must be done in the sector.

Erase cycle

ce [ [ AR

o\ [0 OO0 OO0 AOG0C00NK X

ters
twe
e
. W |\
Status / \
I/01 to SA SA read Status
1/108 M 60H X 1) N @ DOH CU%“'_?W/ \ output/
10910 (o)
1/015 \ /
RIB \ 7/

K‘X‘X“ Viy or Vi
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Rewrite mode

The rewrite mode is organized by the data input and the rewrite. Datainput command 80H is for the input
address and the rewrite data to be changed. And rewrite command 1FH makes the device start the rewrite
(Please refer to the next page). The maximum datasizeis 2 kbyte (1 kword in case of x16 device). By
using rewrite, erase is automatically executed before programming, and the data can be rewritten for the
sector. So the data before the programming operation can be either “1” or “0” (Please refer to the figure
below).

N M
r N A Pass
o~ 80H )—{ CAL - CA2 }{ SAL ){ $A2 ) Dy )— D ){ 1FH ) (o y—<io>
\ — ) )\ J J )
Data input Address Data input Automatic Status read
command 0 to 2047 (X8 device/sector) Rewriting command
0 to 1023 (X 16 device/sector) command Fail

R/B ||
0 to 2047 (X8 device)
0 0 to 1023 (X16 device)

Original
Data Pattern

Input |
Data Pattern

Data Pattern
after rewrite
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Rewrite cycle

ac /| q [ WA

)
= \AAARLRAR ¢ ARAR
RVIVITAVIVIRRVAVE YWY
ALE / \ SS
. )
i Dol g

1/09 to
sz BOOOOOO0G0R) g

R/B )

Note : N < M < 2047 (x8 device)
N <M <1023 (x16 device)
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Notes on usage
1. Prohibition of undefined command input

The commands listed in the command definition can only be used in thisdevice. It is prohibited to issue a
command that is not defined in thelist. If an undefined command isissued, the data held in the device may
belost.

2. Limitation of command input in the busy state

In the busy state, following two commands are acceptable. Do not issue any other command except below
two commands.

e Statusread 70H
* Read stop FOH (during read operation)
3. Commandsthat can beissued after the serial input command (80H)

After the serial input command (80H) isissued, the rewriting and programming command (1FH, 10H) can
beissued; do not issue any other command except 1FH and 10H after 80H.

4. R/B(Ready/busy) pin handing
R/B is an open-drain output pin, and it should be pulled up to vecwith a resistance(more than 2kQ).

5. Notes on turning power on and off

Theinput signal levels may be unstable after power is on or off.
In order to prevent unexpected operation, use DSE as shown below.

Ve min ~
Vee oV N ov
CE. WE, RE, WP, Don't care Don't care
CLE, ALE, PRE >/
pse Vinp
DSE
Vie Vilp
tpg | lasy
Invalid
R/B
RMRES; Operation -
MRES
A
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

6. Notes on WP signal

When WP is at the low level, the rewriting operation is disabled.
When using WP to control the operation, satisfy the timing shown below.

Operation enable

we L L]

WP . L
R/B -
> try

twps

Operation disable

i |

D N 1st com 2nd com
WP
typr
RIB < > Erase  Program Rewrite
twes 1stcom  60H 80H 80H
2nd com  DOH 10H 1FH

7. Noteson RE signal

If the RE clock is sent before the address is input, the internal read operation may start unintentionally.
Be sure to send the RE clock after the addressis input.
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

8. Deep standby mode

During command waiting or standby state, when DSE pin goes to low, the device transfers to deep standby
state.

When DSE goes to high, the device returns from the deep standby state.

During command execution, going DSE low stops command operation. If DSE goes to low during
erase/program/rewrite operation, the command operation is forced to terminate and the applied sector data
is not guaranteed.

Standby state Deep standby state tDBSY Standby state
— ' Ve > N\
DSE |
R/B

When CE becomes high after the COH command input, the state of this device transfers to the deep standby
state.

When CE becomes high after the C1IH command input, the state of this device transfers from the deep
standby state to the standby state.

Deep standby Deep standby
setup command release command
Standby state Deep standby state tDBSZ Standby state
N\ oo
DIN C1H
"
CE, WE
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

9. Notes on the power supply down

Please do not turn off a power supply in busy status.
It is recommended to take either of following (1) or (2) measures on system side for unexpected power
down.

(1) Please set DSE=L when detecting the power down.
And erase any sector after the power supply ison.
The other sectors data is protected though applied sector dataisinvalid by doing this.

Vee

2.4V (3.3V device)
1.6V (1.8V device)

1ms min

»

O
(9]
m

(2) Please store the operation record for back up.
When the power down is recognized to have occurred during erase/program/rewrite operation,
erase applied sector after the power on.
The other sectors data is protected though applied sector dataisinvalid by doing this.
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HN29V128A1A/A0A, HN29A128A1A/A0A Series

Package Dimensions

HN29V128A1ABP, HN29V 128A0ABP, HN29A128A1ABP, HN29A128A0ABP Series (TBP-95V)

11.50

Unit: mm
{#[0.20/S|B 0.80 :
1 I
b [g] | OO ! 00 |2
D = 0000 OPOI0OOO0OOO0 |u
D OOOO}OOOO 10
D S0 000000 9
D OOOOiOOOO 8
o b L | oooooocoo |7
D A OOOOiOOOO 6
D OOOOiOOOO 5
3\ 00000000 4
b 0oo0o0o0loooo 3
b 0000 00000 |2
b | 00 |1
L1 | A
MLKJHG}FEDCBA

95 x ¢0.40 * 0.05

[©]90.08M[S[A B]
|

\CAWAW) .

3 &

ol =

H o

o| «

N

o Details of the part A

Note: DatumA, B are defined as center line of terminal matrix.

Package CODE TBP-95V
JEDEC —

JEITA -

Mass (reference value) | 0.25¢g
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RenesaSTeChnOIOgy COI’p. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!

1. Renesas Technology Corporation puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble may occur with
them. Trouble with semiconductors may lead to personal injury, fire or property damage.
Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of
nonflammable material or (jii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corporation product best suited to the customer's application; they

do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corporation or a third party.

Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data, diagrams, charts,

programs, algorithms, or circuit application examples contained in these materials.

. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of publication of these
materials, and are subject to change by Renesas Technology Corporation without notice due to product improvements or other reasons. It is therefore recommended that customers
contact Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor for the latest product information before purchasing a product listed
herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corporation assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corporation by various means, including the Renesas Technology Corporation Semiconductor home page
(http://www.renesas.com).

. When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to evaluate all information

as a total system before making a final decision on the applicability of the information and products. Renesas Technology Corporation assumes no responsibility for any damage,

liability or other loss resulting from the information contained herein.

Renesas Technology Corporation semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life is potentially

at stake. Please contact Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor when considering the use of a product contained

herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

. The prior written approval of Renesas Technology Corporation is necessary to reprint or reproduce in whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and cannot be

imported into a country other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

. Please contact Renesas Technology Corporation for further details on these materials or the products contained therein.
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